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JSC-07700 Volume V
CHANGE NO. 1

CHANGE SHEET
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LEVEL 11 PROGRAM DEFINITION AND REQUIREMENTS
Volume V - Information Requirements
CHANGE NO, 1

Program Requirements Control Board Directive No. 00127,

Lecember 10, 1973

Secretary,

rol Board

CHANGE [NSTRUCTIONS

1. This Is Revision A to JSC 07700, Volume V, dated December 10,
1973, which supersedes the original issue dated July 23, 1973. Please
discard your Volume V dated July 23, 1973, and utilize this Revision A

in its place.

2. This Revision A includes the contents of the original issue
with the incorporation of SRR RID's as shown on the attached SRR RID
Incarporation Reference List.

3. Subsequent changes to Volume V will be processed against this
Revision A.
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FOREWORD

Efficient management of the Space Shuttle Program dictates that
effective controls of program activities be established. To
provide a basis for prograr management; requirements, directives,
procedures, interface agreements, and information regarding
system capabilities will be documented, baselined, and
subsequently ccntrolled by the proper management level.

Program requirements that are to bhe controlled by the NASA Space
Shuttle Program Director (Level I) have been identified and
documented in Level I Program Requirements documentationm.

Program requirements, directives, procedures, etc., ccentrclled by
the NASA Space Shuttle Program Manager (Level II) are dccumented
within the volumes of this document, JSC-07700. The accompanying
figure identifies the volumes that make up the Level II Progran
Definition and Requirements baseline. Volume I contains overall
descriptions of the contents of the volumes of JSC-07700 and
references lLevel I Program Requirements documentation.
Requirements that are to be controlled by the NASA Prcject
Managers (Level III) are to be identified, documented, and
controlled at the project level. - All elements of the Sgace
Shuttle Program must adhere to these baselined documents and,
wherein it is considered that the requirements should be waived,
deviated from, or changed; the proper waiver, deviation, or
change request accompanied by a full justification must be
submitted to the proper management level im accordance with
established procedures. These dccuments are to ke maintained
current by change notices and revisions as reguired.

This volume of JSC-0770C (Volume V) defines the Space Shuttle
information management requirements to be used by all NASA and
contractor organizations involved in the Space Shuttle Erogram.
All Space Shuttle information activities shall cconform to the
requirements contained herein.

?—b—) 220 Ev?&-/

Robert F. Thomgson
Manager, Space Shuttle Prcgran
December 10, 1973
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1.0

INIBCEUCTION

This volume, the fifth in the series of 18 level
II Frogram Definition and Requirements documents,
describes the Space Shuttle Program informaticn
management requirements and establishes the Lasic
disciplines applicable to the informaticn
management system of each program e€lement. The
objective of this volume ‘is to effect the degree
of compatibility necessary for program element
activities ultimately to achieve a single, totally
integrated program inforeation management systen.
In addition to systeam requirements, this volume
also states the Level II requirements for
informations/documentation.
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2.0

SCCEE

The information requirements contained hereirn are
the minimum program-level inforemation
systemsproduct requirements and are applicatle to
each NASA element supporting the Space Shuttle
Program and to each Space Shuttle project office.
Rll information requirements stated in other Ilevel
II Baseline documents are reflected herein, as
appropriate; however, in the event of conflicting
statements regarding informaticn requirements
between this document and any cther Level II
document, the requirements of this document shall
take precedence. WRhere appropriate, these
requirements shall be implemented ccntractually by
the project ocffice to assure compatibility cf the
total program information management activities,
The same system and information requirements that
produce low-cost coperations for the NASA and prime
contractors shall alsc be extended to
subcontractors, as approfgriate.
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3.0

3.2

INECRPATICN HANHGEHENTI

A Space Shuttle Program informaticén management
activity shall be established that will contrcl,
wcnitor, and direct activities pertaining to
information requirements, fpregparaticn,
procurement, delivery, prccessing, stcrage,
retrieval, updating, interchange, and
distributionscommunication.

- DEFINITICN AND AFELICAEILITY

Information management, frcm the Prcgram Manager's
viewpoint, encompasses all inforwaticn develoged
by all progtram participants in performance of
their specific functions as necessary to assure
the full accomplishment of the ultiwate Space
Shuttle Program objectives. The fpurpcse of
information management is to assure that all
information developed is necessary, compatitle
with program requirements, availatle tc users, and
properly maintained and ccntrolled. Information
communication may be acccmplished in the form cf
documents, microforas, punch cards, maghetic
tapes, direct or remote computer access, and
formal or informal contact between fprcgram
participants. However, all media used fall within
the scope of information management and must
represent the most efficient and cost-effective
means of copmmunicating necessary and uvseful
information.

The Space Shuttle information management system
will encompass the requirements described herein.
Each program element shall provide support to this
activity in accordance with these requirements

RECUIREMENIS ANLC CCNIFCQL

Program-level informaticn requirements cshall te
implemented ky all prcgram particirpants in '
producing information that must be compatible fecr
ccnsclidation and/or use at the program level,
Consideration shall be given to developing
informaticn prcducts in such a manner that
operational as well as design requirements will be
identified, developed, and ultimately prcvided



with minimum cost and scaedule impact. Use of
existing reports and formats is encouraged where
practical and cost-effective. Continuous review
of information activities will ke perfcrmed tc
assure that requirements are current and valid,
that the information teing provided is necessary
and veeful, and that changes to estaklished
requirements receive adequate review and are fully
justified and approved prior t¢ implementaticno.
Program Office representatives will rarticipate in
such reviews at each major project review ({i.e.,
PDR, CDEK, CI, etc.). Infermation-producing
activities shall assure that the information
products being provided fulfill their irntended
purpcse and are provided in accordance with the
ectaklished schedules.

ACCUISITICN ANLC ACCESSIEILITY

Complete and accurate acccunting c¢f all
significant infcrmaticn produced ty all gprcgram
participants shall be accomplished. 1This
acccunting shall be sufficient to e€natle rapid
information retrieval for curtent requirements and
for program-histc¢ry reccnstructicn. Normal
requirements fcr information distrituticn shall be
the minimum amcunt to satisfy all primary users.
Subsequent distribution shall ke performed Lty
request only on an accessicning kasis. An
accession list shall be provided and maintained
that reflects all available Type 1, 2, and 3
infcrmation and that descrites procedures for
ottaining this listed infcrmaticn. Infcrmaticn-
producing activities shall assure that all
information having program significance is readily
retrievable. This requirement includes studies
and analyses that are the bases fcr prcgranm
decisions. Infcrmaticn of this nature rust be
identified, retained, and made accessible tc
support the decisions and to facilitate future
studies or analyses in the same c¢r similar sukject
areas.



4.2

q.3‘

IYEES_OF.INECRUATION

For the purpose of estallishing consistent
information type descriptions for the Stace
Shuttle Frogram, the following information tyres
and descriptions are apglicatle. They are
pPresented for use by the project cffices and cther
Ercgram participants in stating information
Iequirerents to contractors or other sources which
are responsible for develcping Space Shuttle
information. It should be noted, hcwever, that
the information requirements stated in this Vclune
V dc not necessarily dictate the document tyge
(i.e. data requirement 2 CBE-1, End Iten
Specification, listed in Table 7-111, is for SSFEO
information but will require Frcject cffice
approval.) -

TYPE 1 INFORMATION

Type 1 information is that information that shall
be presented fcr approval by the appropriate NASA
office having final apprcval authcrity rrior to
isplepentaticn. Approved Type 1 information will
be ccntrolled and deviations from or changes to
the concepts, techniques, and/cr requirements
Stated therein will require agproval Ericr tc
implementation. :

TYPE 2 INFORMATICN

Type 2 inforration is that infcrmaticn that is
provided for coordination, surveillance,
informaticn, review, and/or Banagement ccntrcl.
This information does not require forwal review
and apgroval.

TYPE 3 INFOHRMATICN

Iype 3 informaticn is that infcrmaticn, the
preparation cf which is required by NASA or
otherwise develcped within the normal ccurse cf
Frogram effort, but which is not delivered cr
otherwvise made available to NASA €XCept upon
srecific request. (A1l contractor's and supplier-
generated information used to fulfill prograxm



requirements, whether specifically cited for
sybmittal cr not, shall be made available ugcy

request) .



5.0

INECEMRATIQR ILENTIFICAIION

All informaticn shall be identified ty a unigue
numker that may be determined by the criginating
activity. A1l information developed for the Space
Shuttle Frogram shall be clearly marked with the
follcwing informatico,

Source Identificaticn number, including revision
(if applicable)

Title

Late

Contract number (if applicatle)

IRl numker and IKL rumber (if applicatle)

WES numkter

Type 1 information shall also ke designated
"EFreliminary Apgroval Fending" or

"Approved Reference (authcrity)" as

aprropriate. Additionally, all infcrmaticn that
it reproduced in any guanity prior to receirt

of arprogpriate apprcvals shall ke clearly marked
"Draft"™ or "Preliminary" on each page sc that
the information cannot ke mistaken for cfficial
information.

NCTE: Additional speciél designations and

deviations may ke required cn sgecific
infcrmaticn products in accordance with
configuration management requirements.
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6.0

LCCURENIATION TEEE

To standardize and coordinate infcrrmaticn
development for the Space Shuttle Prcgram, the
Program Cffice will adopt a documentaticn tree

- which will ke included as Appendix BE. The Ltasic

philosophy of this documentaticn tree is to be
established and implemented by each project cffice
through contract/working agreements. The Space
Shuttle level II Erogram Lefinition and
Requirements (JSC-07700) has been prepared sithin
the scope of higher level NASA Beadgquarters
directives and is the Progras Manager's baseline.
These documents contain requirements for the
technical, management, facilities, safety,
guality, etc. aspects of the prcgrae as required
to achieve the prograe chbijectives. All cther
program documents must be developed within the
scope of the Level II progranm requirements, The
documentaticn tree presents thcse dccuments
reccgnized by the Program 0Office and authorized
fcr development as required to fulfill the Space
Shuttle Frcgram objectives. Each project office
shall develop a project level dccumentaticn tree
which continues the tasic philcscphy cf the
rrcgran cffice documentaticn tree. These trees
shall be used by program/project management to
organize and contrcl documentaticn prcducticn,
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7.2.1

7.2.2

LEVEL II JNECREATICH BEQUIBEMENIS

EECUIREMENTS

The list of requirements for infcrmaticn grcducts
is contained in Table 7-I for easy reference.
Detailed informaticn concerning each of the three
cateqories of informaticn fprcducts sukmitted to
the Space Shuttle Proygram Office (SSEC) - fcr
approval, for informaticn, and c¢nly upcn request -
is ccntained in Tables 7-II tc 7-IV, respectively.

CCNTENT

The ccntent or format of tables 7-11 to 7-1IV is
unifcrm and is explained as follows.

Numker

This unique number is used to identify cach in-
formaticn requirement. The pumker ccnsists cf an
initial numerical prefix indicating the Ievel II
requirement (1, fcr Program Office approval; 2,
for information; and 3, provided to Program Cffice
cnly upcn request), a two-letter component
indicating the type cf informaticn grouping, and a
suffixal hyphen and seguential number within each
grCcuging.

The two-letter components used to indicate infor-
maticn grougings are as fcllcus:

CE - Cocnfiguration Easeline

EN - Engineering

16 - Cperations/logistics

MA - Management

¥1 - Manufacturing/lest

EA - Frotlem/Acticn

SF - Safety, Reliability, and Cuality
TF - Training

Title

The title is the descriptive name of the infor-
maticn requirements.



7‘2.“

7.2.5

7.2.6

Scurce

The scource is the cffice cr agency ifesp.taibly
infcrmaticn input or gemeration. ltesp. -ibillin
ic irdicated by a single letter except Iv tkess
instances in which an integrated cr system-.ercl
precduct is required; in those cases, an "X" is
suffixed to the single-letter ccde. 1The ccde isg
as fcllcwus,

S - Space Shuttle Frogram Cffice

J - Jchnscn Space Center Element Ercject
Cifice (EPO)

M - Marshall Space Flight Center EEO

K - Kennedy Space Center EPFC

E - Systes Ccntractor

Cffice cf Frimary Fesponsibility

The Cffice of Erimary FKesponsikility (CEE) for
informaticn gpreparaticn is irdicated tky either an
SSEC mail code (example - LV) or EFO. Where EEC
is used, €ach element prcject cffice will assign
an CEF in accordance with their irternal
management procedures.

Descripticn/Comments

The descriptionscompents column concisely
describes the requirement, content, format,
schedule, and cther irfcreaticn applicakle tc each
inforeraticn requirement.

Feference

The reference cclumn ccntains twc tyges c¢f crcss-
references. Tables 7-V tc¢ 7-XIX of this document
contain detailed information regarding inforgaticn
requirements tcc lengthy tc list in Takles 7-11 to
7-1V. Eeference is alsc rade tc cther Ievel 1II
taseline documents from wbich the ipfcrmaticn
reguirements are derived. These references
rrovide amplifying informaticn or ¢latoratico upcn
the descripticn/ccummerts.



TABLE 7-I.- INDEX CF LEVEL II INFCEMATICN RECUIREMENTS - CCNTINUED

(a) Documents submitted to SSEC for approval - continued

- Number ' _ - oIdtle ol

Ccnfiguration Baseline (CB).

1CE~-1 {(Reserved)

1CB-2 (Reserved)

1cp-3 level 1I Change Request

1CE-§ Interface Control Docunment (ICD)

1CB-5 Systen Drawing Index -

1CE=6 Electrcmagnetic Compatibility
Management Elan

Engineering (EN)
1ER-1 Master Measurements lList
Operations/Logistics (LG)

11.6-1 Crbiter Integrated Ground
- Operaticns Flan (HFT)
116-2 Systew Integrated Ground COperations Flan (VET)
11.6-3 (Reserved)
11G6-4 Integrated Logistics Schedule

Management (MA)

1MA-1 Space Shuttle level II Frogram Lefinition
and Requirements (JSC-07700)

1MA-2 (Reserved)

1MA-3 (Reserved)

1Ma-4 (Feserved)

1Ma-5 Frograe Operating Plan (POP)

1MA-6 Element Ccntract LCata

1¥A-7 - Cperation Locumentaticn
Requirements

14A-8 Management Flan, Shuttle Materials Cecntrcl
and Verificaticn Ercqras

ranufacturing/Test (MT)

1MT-1 Master Verification Flan,
Vols, I and 11X

MI-2 Vertical Flight Test Regquirements
Document

14T-3 {Beserved)

7-3



TABLE 7-1I.- INLCEX CF LEVEL II INFORMATION REQUIREMENIS -~ CCNTINUED _

(a) Dccuments submitted to SSPO fcr agpproval - ccncluded

TMT-4 Horizontal Flight Test Regmts
Locument

1MT-5 Preflight Checkout Fequirements Document - VFI
Safety, Reliability, and Quality (ER)

1SE-1 EFE Fart Cualificaticn Test Requests

Training (IR).

1TE-1 System Trairing Plan



TABLE 7-1.- INDEX CF LEVEL II INFCRMATICN FECUIREMENTS - CCNTINUEL

(b) Documents submitted to SSFC for information ~ continued

Nuzber — —ndhtle o

Confiquraticn Baseline (CE)

2CE=-1 End Item Specification

2CB-2 Drawings and Associated lists

2CE-3 Space Sthuttle Frogram Easeline Activity
Index and Status Regport

2CB-4 Space Shuttle Integrated Prcgram ICD
Status List

2CE-5 (Feserved) ,

2CE-6 Staticn Set Specificaticn (Develcpment
and Test Sites)

2CE-7 KESC Staticn Set Requirements

Engineering (EN)

2EN-1 Mass Froperties EReporting

2EN-2 (Resexrved)

ZEN-3 (Feserved)

2EN-4 System Wind Tunnel Test Status Repcrt

2EN-5 Dravwing Eelease Status Feport

ZEN-6 Requirements/Definition Locuments

2EN-7 Space Shuttle Defipnitior BHandkock

2EN-8 (Resexrved)

2EN-9 Integrated Schematics

2EN-10 Software Levelopment Plan

2EN-11 Control Materials List of Material
Permitted in and Arcund the Vehicle
during Ground Cperations

2EN~12 Materials Froperties Deviaticn/
Waiver Request

2EN-13 WRorksheets, Standard for Accountakility,

' Control, Tracking Infcrrmaticn, and

Cata cn Materials

2EN-14 Sipulatice Elan

Crerations/Lcgistics (16G)
21.6-1 Space Shuttle QOperational Data Bocks
21G-2 System Turnaround Processing Flcws
2LG-3 Maintainability Status Feport '
2LG-4 Iogistics Support Flan

Management (M3)



TABLE 7-1.- INLCEX OF ILEVEL II INFCEMATICN RECUIREMENTS - CONTINUEC
(b) Documents submitted to SSPO for information - continued

Numpber Title - Reference

[ ———— el b T — e -

28a-1 NASM L[esign Activity,sContractcr Management Elan

2MA-2 txpanded Work EBreakdown
Structure (WES)

2MA-3 Froject Schedule

ZMA~-4 Management Informaticn Center ({(MIC)
dudiovisual Materials

ZMA-5 Schedule, Technical, and
Resources Eeport

2MA-6 System Status Feport

2MA-7 Eroject Eudget Refport

ZMA-8 NASA Form S33M Report

2MA-9 NASA Fcrm 533F Eeport

2MA-10 NASA Fcrm 533C Eeport

2M3-11 Cost per Flight Repcrt

2MA-12 Infcrmaticn Feguirements Locument

2MA-13 Infcrmaticn Accession List

2MA-14 Review Data (Handouts) Frcm Significarnt
Erogram/Ercject Reviews

2MA-15 fTechnical Ferfcrmance Assessment Report

Panufacturings/Test (MT)

2MTI-1 In-Prccess and Integrated Checkout Eequirements
Locument

2M1T-2 Hcrizcntal Acceptance Flight Requirements
Document

ZN1-3 Preflight Checkout Requirements Cocument =
Ferry and HFI

2MTI-4 Shuttle Certification Status Refports

ZNT-5 Master Verification Elan, Vols. III to IX

2MT-6 (Feserved)

2MT-7 Flemernt Certification Status Regcrt

2M1-8 Materials Test kesults Fegport

2MT-9 Materials Test Requests

ExcblemsAction (PA)

2pa-1 Erokler Report

2EA-2 Cpen Froklem List

ZPA~3 Frokler Closeout and Exglanaticns Report

2PA-4 Failure and Unsatisfactory Condition
Summary Eegcrt



{,_

J

I

TiBLB 7-I.- INDEX Of LEVEL II INFORMATIQON REQUIREMENTS ~ CONTIKUED

(b) Documents subritted to 55P0 for information - concluded

Nypber

25R-1
2SR-2
2SR-3
2SR~4
2SR-5
25R-6
25B=-7
2SR-8
2SR-9
25R-10
2SB~11
25B-12

2TR-1

2TR~-2

Title

Safety, Beliability, and Quality (SR)

Safety Analysis Report

Accident Report

NASA ALERT Systen Documentation
Failure Mode Effect Analysis (FMEA)
Vehicle and GSE Limited Life Item lList
Project pParts List :
Limited Life Vaiver

Critical Items List

EFEE Part Qualification Test Reports
EEE Parts fHhere Used Status Printout
Requests, Substitutions and Deviations, EFE Parts
Contamination Control 2rogram Plan

Training (TR)
System Training Regquirenments

dnalysis Document
System Programmed Instruction Manuals



TABLE 7-I.- INDEX OF LEVEL IT INFCRMATION FEQUIREMENTS - CONTINUDED

(c) Documents sybmitted to SSPO only upon request - continued

Nupber e Title

configuration Baseline (CB)

3CB-1 KSC Station Set Specification
3CcB-2 ICD Ccross Reference Index

Engineering (EN)

3EN-1 {Reserved)
3ER-2 GSE Measurements List '
3ER-3 Analyses/Evaluation/Studies

Management (MA)

3Ma-1 Photography
3na-2 Documentation Tree
3MA-3 GFE Element Procurement Package Data

panufacturing/Test (MI)

INT-1 FPacility Activation/Deactivation FElans
3nT-2 Test Begports

3MT-3 Certification Requirements
IMT-U Qualification Site Approval
INT-5 Certification Test Reguest
INT-6 Test Agency Report

IMT-7 Test Start Approval

3IuT-8 Quick look Report

3NT-9 Engineering Analysis Report
IMT-10 Certiiication Apprcval Request
3MT-11 Certified Hardware List

3INT-12 Subsystem Certification Plans

safety, Reliability, and Quality (SR)

3sp-1  EEE Parts specifications

35R-2 Nonccnformance Reporting

3s58-3 Workmanship Standards

3sSE-4 Acceptance Data Package

3sR-5 EEE Part Application Analysis Regport
3SR-6 {Reserved)

3SR-7 Limited Life Status Reports

3JSp-8 Pressure Vessel Historical Data

CHANGE 2



TABLE 7-I.- INLCEX CF LEVEL II INFORMATION REQUIREMENT - CCNCIUDEL

(c) Documents submitted to SSPO cnly upch request - cencluded

Nymker . _.__ Title _ _ _ . .

3SR~9 {(Reserved),

3SE-10 (Feserved)

3SR-11 Saspling Erocedures

3SR-12 1list c¢f Critical Processes




Nunrker

1CE~1

1CE-2

1CB-3

1CE-4

1CE-5

1CE-6

TABLE 7-I1.-

Title Source__
(Eeserved)
{Eeserved)
level IXI Change ReS,3,0.K
Request
Interface RX
Control
Document (ICD)
Systen Drawing RX
Index
Electromagnetic RX

Compatikility
Managemement
Flan

COCUMENTS SUBMITTEL IC SSEC FCE AFFRCVAL

v

LF

LV

LF

- CCNTINUEL

Level 11 Chance Requests
irg system level changes
mentaticn ard fprccessing
in vecl. TW.

chall be used fcr propeos-
tc NASA baselines. Docu-
Ieguirements are ccntained

The s£yster level interface control documents shall
frcvide engineering and dircensional data sufficient
to document the interface(s) Eetween two cr more
Frcgram e€legents. Tccumentaticn and Frocessing
Iequirements are contained in Vol. IV. The ICD's
will te referenced in Velume ¥ of JSC-077CC0.

The drawings liszted cn the Systenm Drawing Index

will teccme a part ¢f the level II kaseline when
approved bty the Program Office. This is, in effect,
an extensicn cf the System Specification fer Frogranm
Office tevel II ccnfiguraticn control. The Systen
Trawing Index stall idertify ard relate the upper
levels of the cverall Space Shuttle systen drawing
system. The <xact level cf detail to which the
drawing index extends will ke determined by the
requirements fer Frcgram Office control of config-
uraticn c¢hanges. As a bpinimum, identification of
the tcp level system drawing, the interface
drawings, the tcg level prcgram element drawings,
and lower Jevel drawings ac deterrined apprepriate;
draft due z1 days pricr tc SRR; final versico due

71 daye pricr tc system PDR; updates arproved by

the Ercgranm Cffice.

This plan shall defire the techniques Ly which
electromagnetic ccmpatibility (EMC) will te
assured at the integrated system level and shall
identify the zethcd by which suksystems and egquip-
ments will te managed tc suppcrt that gocal. The
EMC plan shall include prcvisgicns fcor protection
frcm static discharge and lightming. The plan
shall ccntain the fcllcwing.

a. CEkiectives applicakle tc design, procure-
mernt, test and analysis, which support the

Beference

Vol.
para

vel.
Fara
Vol.
para

vcl.

Iv,

Xy
para 3.6.7



TEN-1

1LG-1

L.G=2

Title

TABLE 7

Haster Measure-

ments List

Orbiter Inte-
grated Ground
Operations
Plan (HFT)

Systen Inte~-
grated Ground
Operations
Plan (YPT)

--Sougrce__

BYX,J,HN

KX

KX/BRX

OPR

~IX.~ DOCUMENTS SUBMITTEL TO 55P0 FOR APPROVAL - CONTINUED

LFP

LG

LG

Beference

Description/Conments

ERC required of the overall system
b. TIdentification of objectives to be imposed
oD subcontractors
€. Guidelines for analysis of test data
d. Pethods established for corrective action
© Decessary to the integrated Systen

The initial submiteal is due 10 work days prior to
5HB; updates are due 10 work days prior to System
PUH; subsequent updates as required.

Epgingering (EN)

The list shall include all flight elenent Eeasure-
fents displayed or telemetered, Preliaminary due 10
vork days prior to System PDR; updated 10 work days
pPrior to system CDR; subgequent updates as required,
The GSE measurement list is described in data
requiresent 3EN-2.,

Sperations/logistics (L)

The plan identifies the details at an outline level
of the tasks, operations, tests, and checkont
fonctions associated with preparation of the
orhiter for flight anpd turnaround during the hori-
zontal flight test program. #@ithin this document
shall be contained Frocessing flow plans better to
relate the various functions in terms of time,
ccostraint, and potential parallelisn. This plan
shall alse include definition of the routine
zaintenance and checkout operations reguired prior
to each flight. 2 section 3hall be provided within
this plan to define the eguivalent data associated
with accegptance flight test of vehicles other thag
those assigned to the horizontal flight test
Eregram.

This document shall identify the details at an
cutline level of the tasks, operations, tests,
and checkout functions acsociated with the Prepara=-
tion of each Shuttle element for mating and associ-
ated with preparation of the Shettle stack for
Elight. alsc included are the bogster SRB recovary

‘operations and the hecessary descriptions to enable

procedural preparaticn covering shipment of the SRB

7-#

Vol. &

Yol. IX,
para (TBD)
R¥P, Vol. I,
Table 4,2-1

Vol. 1X,
para (TBD)
M7, Vol, I,
Table 4,2-1



1LG6-3

1LG6-4

18A-1

1MA-2
1MA-3
TMA-4

1HR-5

1MA-6

TABLE 7-I1.~ DOCUMENTS SUBMITTED TO SSPO FOR APPROVAL - CONTINUED

Title __.Source__

(Reserved)

Integrated 5
Logistics
Schedules

space Shuttle 5
Level IT

Progtanm Defini-

ticn amnd Re-

quirements

(J5€-07700)

(Reserved)
(Reserved)
(Reserved)
Program Cper-
ating Plan
{ECP)

Element Con-
tract Lata

OPR

Pescription/Conments Beference

LG

Ly

Ly

segments back to the casting plant. Within this
document shall be contained processing flow plans
tg better relate the various functions in terms of
time, ccastraints, and potential parallelisnm. This
plan shall alsc include definition of thke routine
paintenance and checkout operations required prior
to each flight.

vol. XITI,
para 10.2

The Space Shuttle Fregrab office vill develop and
maintain the progranm logistics schedule using
inpute from ghuttle project managers.

napageneny (MA)

Table 7=V
Yol. I,
para 3.0

This document coltalins program definition ipforma-
tion and contains tbe Progran Manager's Level I
baseline requirememnts. 3111 elements of the Progran
Manager's Level II pbaseline will be jpcluded in,
attached to, or referenced frob this document
(15C-0770¢3 . The requirenents stated are applicable
to all Hash Space Shuttle Program participants and
certain of them are toc be passed on to contractors/
subcontractors. The document contents will be
controlled by the Program MNanager. For purposes of
improved Management and utilization, the document
will be produced in 18 volunes.

vol. XV,
para {IBD)

FPlan preparation instructions shall he provided via
-311s"™ issued by the Progran Manager, norwally on
§-mcoth intervals to support budget plans.

These data shall provide the Progran Office visi-
pility iotec Element Contract development tc assure
that the Program-level reguirements are properly
included, This infcrmation shall be provided prior
t¢ RFE, pricr to negotiations, and after ATPE.

CHANGE 2



TABLE 7-II.~

Number Title Spurce

1MA-7 Operational KX
Dacumentation
Requirements

THA-B Management Plan, J, M, K

Shuttle Materials
Control and
VYerification
Prcgranm

COCUMENTE SUEMIITEL TC SSEC FCE AFFFCVAL

LF

-

- CCNTINUEL

The NASA must ke prepared tc accefpt the respcnsi-
bility of sustaining engineering during the Space
Shuttle operaticral perioed., 1herefore, it is essen-
tial that certain data te made availahle tec the
Ooferational =ite from all hardwaressoftware
develcperss=sugpliers. The document states the
requirewents fcr the kinds of data te ke praovided:
i.e., specifications, drawings, schematice, test
data, pressure vessel histcry, handbocks, manuals,
etc. tc the cerpenent level where necessary.
Further, it provides reguirements for standard use
of formats, syobclegy, etc. as necessary to assure
useability ty the oreraticns activity.

This glan shall define the obqjectives, logic,
crocedures, reguired actions, responsibilities,
management centrels, and interrelationships with
cther Space Shuttle Ievel II LCefinitions and
Reqguirementes fcr ivplemeonting and maintaining a
Materials Centrcl and Verification Freogram for
a1l materials used in Space Shottle hardware,
interfacing GSEF and materials uced in fabrica-
ticn assertly procecsses. 7The plap will define
materials ranagement respcnsiktilities for the
procuring activity, its related cecntractors and
for NASA intercenter cccrdinatiecm and will .
descrike the methcds tc be used in the identi-
fication, selecticn, evaluation, verificaticn,
dccumentaticn, and regecrting of materials usages
in Space Shuttle hardware. ’

Tbe plan shall include procedures and instructions
for a systegatic and ccrtinuing fregram tc regport
and control materials used, status, test evalua-
ticns, sukstituticn, and verification. A5 a
minimum, the plan pregared by the procurement
activity in respense tc the level II Program
Cefinition EFequirements, and isplementation

plans of its related sugppliers/centractors,

shall ccover the fcllicwing elenents:

a. Materials_Identification -~ Identification
and dccumentation of materials used, koth
in criqgiral design ard in any change.

k. Lsage_Evaluaticn - Cccumentation cf mate-
rail uses and the cerrarison of test data
tc e€=taklish selecticrn ard test require-

Tents.

Heference

vol.

i1z,

Appendix B

Tol.
ref.

X,
doc.

NHB 8060.1

(pg-

17



TABLE 7-I1.- LCCUMENTS SUBMITTEL 1C SEPC FCER BEPRCVAL - CCNTINUED

Number Title Source CEE LescripticnsCcanents Beference

¢. flestirgq - lcgic, procedures, and data docu-
tentation fcr any prcposed test program to
guppcrt raterials screening and verifica-
ticn testing. Any material testing to ke
perfcrmed by the contractor will require
prior EASA apprcval.

d. Bagard Remcval - Precedure involved in the

rercval cf identified hazards.
e¢. Deviaticn Frocedpres - Erocedures involved

in dccumenting and approving materials that
dc nct meet the estaklished requirements
tut are propceed fer use in the spacecraft
due to lack c¢f replacement materials or
cther consideraticns.

f. As-Euilt_gcntrgl - Frocedures invclved in
aszuring that no material hazards are intre-
duced tetween initial design and cperational
phase cocmpleticn.

g. Hepcrting - Frccedures involved in establish-
ing ahd paintaining a materials accounta-
tility, tracking and control data and
infcrmation system used for recording and
regcrting materials data, usage, and ccntrol.

h. Fcrmal Reviesw Frgcedures - Procedures used tc
curmarize the status of materials to permit
certificaticn cn acceptability of a given
design or a given ccnfiguration at designated
hardware milestcne reviews, =uch as FDR's,
CILE's, FACI'=, CARR's, FRR's, etc.

i. JNes_dechpgloay - Idertify areas cf new
tect technclcgy cr technigue improve-
rent for cocrsideration.

EEO Shuttle Materials Ccntrol and Verification

Progras Mapagement Elan shall be submitted to
the SSEC. ’

MI-1 Master Verifi- 5 LF This plan ccnsists of sultiple volumes, the first vel. X,
cation Plan, two of which are system level and will require Fara 6.2
vels. I and II Prcgram Cffice appreval: Volume 1 shall provide
{JsC-907700-10- the purpos¢ and scope ¢f the overall plan and
MVYE-1 & —-2) shall éescrike the aprrcach tc the Shuttle System

verificaticn and verificaticm prccess. It ghall Item 2MT-5

establish the guidelines and criteria to te applied
threugheut the Shuttle Systenm and shall summarize



TABLE 7-11.- DOCOUMENTS SUEMITIEL 1C SSEC FCE AFEFCVAL - CCNTINUED

Numbex Title SQurce DescriptignsComments Feference

THT-2

1MI-3

1MT-4

TMT-5

15R-1

Vertical Flight
Test Reguire-
ments Cocument

{Reserved)

Herizcontal
Flight Te=st
Requirements
Document

Preflight Check-
cut Requirements
Document VFT

EEE FPart
Qualification
Test ERequest

RX

RX

RX

LF

1S

LF

HA

the total test program. Velumse II s=hall describe
the analysis, simulaticn, and test programs tec be
ccnducted cn the mated Space Shuttle vehicles.

This volume =hall ijdentify the applicable comtined
element level requiresents for verification, the
method of werificaticn, and ehall allocate require-
ments to the Shuttle Systenm or individual elements
fer verifjcaticn. These two volumes cf the Master
Verificaticp plan, when arproved, shall Lbecome a
part c¢f the Frogram Manager's kaseline bty reference
frenw Velume X cf 3SC-07700.

The dccument =hall define the test requirements to
te deacnstrated by each element for the flight
rerticne cf the vertical test program., Foth flight
worthiness and wission operational caparility re-
quirements shall te disgplayed. ¥light worthiness
shall te defined thrcugh flight 7, with mission
operational cagakility reguirements added as they
teccwe kncwn and allccated to flights by the NASA.

nvp, Vol.

The document shall grevide identification c¢f all
test requirements applicalkle tc the horizental
flight test pregram including airworthiness
demonstraticn requirements fcr Crkiters 1 and 2.

Mv¥P, Vol.

Thics document defines the preflight checkcut
requirenents for the thuttle flight vehicle from
which ground turnarcumnd and prelavnchk checkout plans
and procedures are prepared. It contains pass/fail
limits which must be catisfied to rrepare cach element
of the Space Shuttle (ipcluding comkined elements)

fcr vertical flight. Alsc includes general require-
ments regarding retest, censtraints, data, guality
assurance and safety. Sukrittal required z4% months
prior to start c¢f VF1 progran.

MVP, Vol.

The regquest =hall serve as the vehicle for coordinat-
ing approval tc expend effeort fcr gualifying flight
eguirment and critical GSE EEE Parts. They =hall
centain the fcllewing infermatien:

Table 4.1-

X

Takle 4.2-%

I,

Table 4,2-1

I,
1



1TR-1

System Train-
ing Flan

TABLE 7-II.- DOCUMENTS SUEMITTEL TC SSFC FCF AFFECVAL - CCNCIUTEL

Jx

LA-2

a, Identificaticn ¢f ccotreclling specifica-
tien tc be vsed in conducting required
tests cn individuwal EEE part types, and
fartsnamesnunber identification.

E. Identification of test agency and facility
tc ke used

¢. letailed description of gqualification test
rethcd, outline c¢f =schedulescost impact
and uveging configuraticn involved.

Sutmittal due S wcrking dayes after EFC approval tut
nc later thkan 90 days pricr tc part gualificaticn
test initiaticn.

The plan =hall identify training =standards, ground
rules and procedures, fcrrmats, and specific plans
cf acticn fcr implementaticn and cgeratico of a
Space Shuttle systeme training program and the
Freparaticn cf training-related documentaticn to
meet Space Shuttle pregrar traiming needs. The
contents shall be in acccrdance with the Systen
Training Reguirements Aralysis dccument. The plan
shall define categcries of MNASAK trainees, types of
training and training standards, and formats and
procedures fcr the Space Shuttle systems training
program. The plap shall alsc include requirements
for a descripticn of the vehicle familiarizaticn
manual and prcgrammed instructicnal manuals tc be
FIcpared ty systers training instructore in addi-
ticn tc their activities as classroom instructors,

Reference



TABLE 7-III.-

DOCUMENTS SUBKITTEL EC SSEC FCR INFCRFATICN - CCNTINUEL

Numbex Title Scurce QPR

2CE-1 End Item J, MK EPO
Specification

2CB=2 Prawings and J, MK EPO

Associated
Lists

The end item cpecificatien =hall provide

ccmplete perfcrsance, interface, design,
tecstsverificaticen, and accertance

requiremente for the item. Subject matter within
the scope c¢f the secticns cf the specificatian
shall ke sutficiently structured tc provide trace-

akility of requirements allccated from higher crder

cpecificaticn (e.g9., FECgram, system, or element)
ard ascaciated interface contreol documentaticn.

Specificaticn fermat =hall be as shown in Volume X,

paragrarh 3.€.18. The end item speci-

fication shall te maintained current with the
approved kacselined techpical requirements. 3ll
changes/revisicps tc the docuwent shall be iden-
tified and fcrmally released. All changesrevision
activity sgbhall be acconplished in a cousistent and
orderly manner tc assure traceability of require-
ment and compatibility cf changed/revised ccenfig~
uration with thcse that remaip urchanged. 3Ald
changes tc the Jocument cshall be accomsplished by
srecificaticn change notices (SCN) appropriately
apnctated relative tc the progressive kaseline
level (5).

Drawings and associated lists shall be sulkmitted
cencurrent with the individwal drawing release in
the fecrm ¢f 3Esp diazc duplicate aperture cards.
They chall be prepared in accordance with the
requirements cf Ve¢l. ¥, para. 3.6.10. Supple-
rentary requirements cr excepticn:s to the Vol. X
requirements may ke negotiated with each design
activity with the okdjective ¢f using in-place
design practices to the fullest extent practical,
therely minirizing any cost impact. However, all
such excepticns and deviaticns shall ke sukwitted
focr Program Cffice apprcval tc assure that the
resslting systen drawing file has the necessary
degree c¢f ccrpatakility to satisfy operaticnal
requirements. 1The tasic requirements of
MIL-D-100C and NHE 1440.4A, as applied in Vol. X,
Faragraph 3.€.1C, shall ke the point cf derarture
fcr identifying supplementary requirements cr
deviaticns tc the Ercgram Cffice.

Yel. X,
para 1.1.3 and
gara 3.6.18

Yol. X,
para 2.6.190



TABLE 7=-III.- DCOCUMENTS SUBMITIEL TIC SSEC FCE IKFECRFMATICN - CCNTINUEL

Number _____Title ___ Source CEE_  ____ _— _LescripticneCemmerts __ __________.__ ---Beference
2CE-3 Space Shuttle RX Lv This report =shall list the documentation that es- Vel. IV,
Erograr Baseline tatlishes the taseline ccrfiguraticn identification para 5.3
Activity Index for the Space Stuttle systep end items., The rercrt
and Status Report shall list the centrclling decumentatien, including

all changes, aprrcved and accepted by the KASR as
representing the current taseline descripticn of
the Space Skcttle zystem, elewents, and items.

Such dccugentation shall include requirements decu-
ments, specifications, plans, interfaces and design
documentaticn, and repcrts apgproved as a result of
program reviews and design reviews. The r1erort
shall be maintained current in acccrdance with
cecnfiguraticr managenent requirements and approved
Change Ccrntrcl Eoard LCirectives.

The repcrt shall alsc identify status for the
fellewing:

a. HNurter of Engineering Change Proposals
cutstanding; i.e., pending approval and
incerperaticn

I. ©Nurker of Classz II changes approved and
releacsed

c. HKumker cof changes {(mrcd kits, €tc.) pending
incerperaticn ty vehicle supgpert equigpment,
effectivity (charge pcints) and site

2CB~4 space Shuttle RX LV The report shall dencte the current status cf vol. IV,
Integrated Space Shuttle Frcgram interface centrel documen- para 5.2
Program ICD tation, appreved c¢r in prccecss, and agpproved
Status List changes tc taselined ICL's and shall identify the

Space Shuttle Frcogranm interface control dccuments
Ey ICC nunker, ccntract number, title, interface
area, baseline level related system or end item
specificaticr, and vehicle cr site effectivity.
The report shall include apprcval autherizatien,
related centractor change prepcsal data (i.e. how
inplenented com ccrtract and ccntractor acceptance
or rejecticn), aprrcpriate baseline accountability
data and pertinent remarks.

2CEB~=5 {Eeserved)

2CE-6 Station Set J, M EPO The staticnh set specification shall ccntain per- vol. X,
Specificatieon fcrmance, deszign, and installaticn requirements para 1.1.3
(Cevelcpment and including functicnal rerfcrmance reguirements of
Test Sites) integrated supfcrt equipment performance

timelines, egquigprent ccoglement, equirment



2CB-7

TABLE 7-III.

KSC Station
Set Requirements

Source

KX

KsC

-~ LOCUMENTS SUEMITTIEL TC SSPO FOR INFORMATICY - CCNTIINOET

LescriptionsCcpEents

Reference

installaticn, exteérnal interfaces, natural en-
virooment, induced ervircrment, allocation of
functions tc grcund-suppcrt-equirment items,
perscnnel ard equipwent safety, equipment life
span, reliatility, maintaimability, materials,
parts and processes, electromagnetic radiatiaon,
jdentificaticn and warking, workmanship, and
human engincering:; alsc ccntains station =et test
and checkcut requiresents, including special
item testing, resgonsikility, test routing,
sequence data, and quality ccnfcrmance.

The staticn set specificaticn shall ccntain per-
formance, design, apd ipstallaticn reguiresents
including functicral perfcrwance requiremente of
integrated surrcrt equipment pecformance
timelines, equigment corplement, cquipment
installaticn, external interfaces, natural en-
vironment, induced envircrment, allocation of
functions t¢ grcund-surpcrt-equipment itens,
personnel ard equipment safety, eguipment life
span, reliatkility, maintainability, materials,
pFarts and prccesses, electromagnetic radiation,
identificaticn and marking, workmanship, and
human engineering; alsc ccptains station set test
and checkcut reguiregents, including special
item testing, responsibility, test routing,
seguence data, and guality conformance.

7-1¢

vol.
Yel.

X, para 1.1.3

IX,

para

{TBD)



ZEN-1

2EN-2

ZEX-3

2EN-4

2EN-5

TABLE 7-111.-

Mass Froperties
Fepcrting

RX,J,M

(Feserved)
(Feserved)

Systemn Wind RX
Tunnel Test
Status EReport

Lrawing J MK
Release Status

Feport

DOCUMENTS SUBMITIEL 1¢ SSEC FCF IKFCHFERATICH - CCNTIINUEL

LF

EX

EPO

Mass properties rercrtirg shall ke accorplished
in accordance witht the Mase Prcperties Reperting
Elap, Table 7-XVI.

This tepcrt shall include the fcllcwing items of
infcrnaticr,

a. Erief descripticr ¢f each test, including
test numker, dates, purpese, model,
facility, test varialle, hours andé rurns

E. 1est schedules

C. T1est ccnéuctcrs

d. Teccumentaticr

€. Etatus cf test and model

This repert shall te prepared by ccmputer punched
cards., Tkis prcgram will ke cperated by NASA JsC
tc surport the System Ccntracter.

This monthly IepcIt is prepared for the Crliter,
SSME, External Tanks, SRB, and operational site.
Deeign activities shall develep and maintain this
repecrt frem internal engineering schedules. This
report is a curulative plet cf engineering drawings
actually released, cerpared against the planned
release. Fepcrt is due nct later than the 15th day
of e€ach calendar month tc the Space Shuttle Frcgram
Cffice. The report shall centain the

fcllecwing.

a, Flanned Felease: A time-phased cum tase-
line cf the purber cf rlanned drawing
releases shall ke estatliched,

E. Actuwal Release: The numter cof actual
drawings released during the centractort's
acccunting mcrth shall ke plotted each
rcnth against the established kaseline.
Variance frcm this kaseline exceeding
deviaticn factcrs estaklicshed by the
EEC's shall be explained.

€. Easeline Change: Changes to the taseline
Flanncé release rate that are determined

Feference

Table 7-%VI



TABLE 7-I1IX.- COCUMENTS SOBMITTEL TIC SSEO FOR INFORMATICN - CONTINUED

Namber __ Title __Source__ QPR LescripticnsCenpents Refexrence

arfrcrriate by the design activity, shall
ke shcwn as a variance tc¢ item 1 atove,

2EN-6 Requirements/ . | EPOD These dccumerts are tc ke used early in the program Table 7-VI, and
Definition and tserve as a repositcry for requirements develap~ 7-¥II
Locuments ment and decign defirition data. They are to te

centreclled ky the design activity preliminary to
incorporaticon intc fcreal specifications. Sample
content descrirticne and fcrwate are shown in
tatles 7-V1 and 7-V1I, tespectively.

2EN-7 Space Shuttle RX LF This document shall descrike the Space Shuttle
Definition confiquraticn, perforrance capability, operations,
Kandkock element interfaces, and SufpcIt equipment staticn

gets, Thies dccument shall serve an early frogram
functicn cf previding the description of the design
solutions fCr rregram requirements. This document
shall te maintained ty the Systenm Centractcr entil
its usefulness is surerseded ty Lkaselined specifi-
caticns, drawings, schematics, etc.

2EN-8 {(Eeserved)

2EN-9 Integrated RX,J,.M,K LF Integrated schewmatics shall depict functicnal flow, Table 7-XVII
Schematics irtersubsyster, interelement, and support equip- Vol. X,
ment/facility relaticnshifp and shall be prepared in para 3.6.10
varicus levels including subsystem block diagraps,
shuttle wehicle integrated schematics, and vehicle
SUEpoIt equirgent, integrated =chematics, as
shown in Takle 7-XIVII.

2EN-10 Software Devel- J, N, K FEQ This plan skall descrike the tcp-level management Vol. XVIII,
cpnent Elan consideratjcns, as well as develcpment, maintenance, para (1BD)
and change cycles. The document =hall define
techniques ard ccrtrcls necessary in these cycles.

2E¥-11 Control Materials J,M, KX KSC A detailed waterials list shall be provided ty each Vel. X,
List of Katerial EEC for materials aprroved for use in and araund Fara 3.6.2.3
Permitted in and the vehicle during grcund orperations. The list
around the Vehicle shall include all ncrdeliverakle items such as
during Ground cleaning fluids, repair ccUEcRents, frotective
Ofperations covers, etc., used during grcund operaticens. The

list shall alsc include guantity cr usage limita-
ticp ard any cther limitations as required.

2EN-12 Materials Pro- J,HN, R EPC Materiale deviaticnsswaviers c=shall te required as Vol. A,
perties Deviation/ "Class I" changes in acccrdance with JSC-C77C0 para 3.6.2.3
Waiver Reguests . Confiquraticn Manacement Fequixements Space Shuttle

Ievel II Frcqram Lefipitien and Reguirements for all



2EN-13

TABLE 7-III.-

SQurce

Worksheets,
Standard for
hecountakility,
Control, Tracking,
Inferpaticn and
Cata cn Materials

COCUMENTS SUEMITTEL IC SSEQ FCR INFORMATICHN - CCNTINUET

Reference

EPO

materiale that dc nct meet estabtlished acceptances
requirerente., A1l materials deviationswaivers shall
prcvide sufficient raticnale and justification as to
why materials nct peetirg the requirements are con-
sidered acceptable fer Space Shuttle usage and do
not constitute an unacceptable hazard.

The fallowitg infcrraticn shall te provided as a
minimum:

a. T[Cetail drawirg and dash nusbker

E. Majcr asserkly drawing and dash number

¢. Criginating department or group

d. =huttle Element

e. GKuocter of partes reguired per end-itenm

f. Material name, gemeric (e.g., Silicone,
elastcoer, etc.)

g. PFanufacturers designatien (e.g. EECHN
BZE, etc.)

h. PManufacturer (e.g., Shell Chemical; etc.}

i. Material specificaticn

j. Srecificaticn scurce

k. End item effectivity

1. ILccaticn

n. wWeicht (penmetallics cnly)

n. Svrface area (ncoretallics only)

¢. Feascn for reguest

. 1Test data

q. Faticnale and applicable pheotcgraghs

r. Alternate raterials ccngidered

¢. Additicnal infcrmaticn

Leviaticnsuaiver submittal schedule shall ke as
reguired.

Materials scrkcheets shall be used in iwplementing

a systematic and continuing materials contiguraticn
management rrcgraw te dccusent, report, ani centrel
Shuttle materials usage, status, test, evaluaticn,
cutstituticr, and verificaticn. Fequirements, Fro-
cedures, irstructicns, and responsiktilityes for pre-
paring materials wcrkshests shall ke generated ky
the procuring activity fer ite related supgpliers/
cecntractcrs.

Shuttle haréware materials usages will te
identified ard dccumented ¢n Standard Materiale
%erkeheets, <S5C Ferm 13%2 (or approved equivalent).
Erovisicns %ill be made fcr transmittal of the

vel. X,
para 3.6.2.3



TABLE 7-III.- DOCUMENTS SUBMITTIEL 1TC SSEE %CE INFCFERTICK — CCKNTINUEL

Number Title Sgurce OPE LescripticnsComments

Reference

standard materials werks
sterage and retrieval sy
Systenr Ccrtracter.

heets to the central data
ctem maintained by the

2EN-14 Simulatien J,H,K EPC The plan ekall descrike the tcp-level simulation Yol. XVIII,
Plan approach, hardware utilizaticn, and facility para {TEBEL)
time-thazing fcr real-time, clcsed-loop studies
and tests ueging analog, digital, or hybrid digital-
analcg corputers and varying degrees of simulated
develcprental, cr prctctype hardware.

. CrperationssLogistics (LG}

2LG-1 Space Shuttle SKad M, K EEOQ These data shall te used tc support KNASA and the Vol. VIIX
Operational contractor in the miss=ico design, £light planning, fara (TBD)
Data Bcok . flight crewsilight centrcller training, hardware/
software evaluaticn and realtime support activ-
itiese, The data =shall jinclude the follewing.

1. Hardware performance characteristics:
Includes configquraticn, all sub-
systen perfcrmance data, and paylcad sap-
fcrt systee data )

2. Cperational liwmitaticrs and constraints:
cubsysten perfcromance limitations and con-
straints alcng with raticmale or cpera-
ticnal results cf exceeding a defined
liritaticn

The data =hall be prepared in formats perpitting
use ty RASA it varicus dccuments., [Cetails as to
format will te as agreed upco with the NASA. When-
ever practical, previcusly generated informaticn
will be frcvided in lieu cf rewriting for flight
cgeraticns preccedures use. As results of greund
tests, flight tests, and laboratory simulations ke-
ceme availalle, tie data will ke vpdated using
traceatle irfcrpaticr.

Z2LG=2 System Turn- KX/RX KSC The f£lcw shall shcw the wmaximum level of detail Yol. IX,
around Process- pcesitle coensistent with the vehicle configuration Eara (TIBL)
ing Flcws and depth cf subsystem design. At a minimum, the

V¥T1 flows shall include SFE reccvery, orkiter land-
ing, =afing, maintepance, test and checkout, refur-
bishment, paylcad integratiern, mating, fad



TABLE 7-11I1.-

Xupker _____ Title ___ __ Source__

ZLG-3 Maintainability J,H
Status Report

2LG-U Llcgistics Sup~ J .M, KX
rcrt Flan

2MA-1 NASA Lesign J.M,K

ActivitysCaontractor
Management Plan

2HA-2 Expanded Work J, 4, K
Ereakdcwn
Structur€ (WES)

COCUMENTS SUEMITTEI TC SSEC FCR INFCRMATICN - CCNIINUEC

EEFC

ERC

EFO

EPO

Reference

grelavnch cperaticns, and countdosn. The EFT flows
should ccver the sequencing cf all tasks such as
preflight preparatico, greund surport, pestlanding
safing, maintenance, greurd test, checkcut and re-
furbishment fcr the next flight.

(See Vol. XII Hef.)

This plan defines the apprecach fcr the develcgment
and implerentaticn cf a lcgistics support program
for the Space Shuttle elerents during the develcp~
ment phase and during tramsiticn tc the cperaticnal
fhase. (Includes maintairakility and transpor-
taticn plarring).

The plar =hall descrite the element apgrcach to
managing the Ercject, with reference to internal
frocedures that will enable an audit cf his
approach. The plan shall cover the activities of
the element in sugpert c¢cf the Space Shuttle Prcgram
from initiaticn through ccmpleticn of effcrt. The
element apprcach to acccmplishing the intent of

the Space Shuttle Level II prcgram requirements
shall inclyde the fecllcwing areas:

a. FErcgram ranagement

E. Encineering mabagement

¢. Manufacturing managerment

d. Cuality assurancé management
€. Icgistices managewent

f. Test manaqerment

gq. Creraticns ranagement

An index =tall te included cf internal cperating
directives ard prccedures in these areas with
discussicn as tc how they will be utilized inm
managing the fprcqgram.

The expanded WES shall identify hew work

ie divided intc small units of effort for cptimum
nanagement ¢f the prcgram and =hall comsist of an
indentured list of element titles, a dicticmary
defining the sccpe cf each element (for the types

Vol. XII,
para 4.3.2.12

Vol. III
rara 2.2.c,
parag.3.z2.1,
para 9.2

vel., ¥I

vol. III,
para 4.0



Rusber

Title

TABLE 7-III.- DOCUMENTS SOUBMITIEL IC SSEC FCR INFCREATICN - CONTINUEL

SQuULce

2MA-3

2MA-4

ZMA-5

Prciect
Schedule

Management
Infcrmation
Center (MIC
Audiovisual
Material

Schedule
Technical,
Eesources
Report

)

and

S5X,d,M,K

EFQ

Ly

EEO

Eeference

of tasks included in each elenment), and a diagram
to indicate element relaticonships mere clearly.

The schedule shall ke keyed to the Space Shuttle Vol.
Ercgraz Schedule and grevide supplementary para
ipfcrraticr at the prcject summary lewvel. 1The

schedule shall present the overall plan

for accongplishment cf tasks tc meet the Lasic

okjectives c¢f the Sgpace Shuttle Ercgram. The

schedule shall display a traceable flew frean
avthority-tc-prcceed through start of fabricaticn,

majcr procurements, major development testings,

initial £light, refurbishwent, and subsequent oper-
ational fligkt. 1The =chedule shall display time-

phased events and activities ¢f prcgram elements

related tc rajer requirement reviews, design re-

views, accertance reviews, readinescs reviews, major
grcund test articles and test programs, trainers,

nockups ard zcdels, design and dewvelopment, flight
hardware and tests, gcvernment-furnished equigment

(GFE), wmajcr facilities, and serpcrt equiprent. The
schedule =kall te rrepared in Gantt chart fcremat.

This material ccnsists cf the aggregaticn cf Yol.

avdiovisual infcrmaticn tc be furnished to the para

Ercgram M3C.

This repcrt shall ccntain rerfcrwance Management Yol.
System (PM5) data fcr schedule, cost, and technical T[para
acsesspents. The fcllowing catagories of information
shall be presented, hcwever, the sequence and suk-
divisicr withip the repcrt ar€ at the opticn of the
project office.

a, Surcary: <Ccrtains project milestcnes,
status data, technical data, narrative
analyses, integrated ccst-schedule per-
fcrrance analyses (including earned value)
ard mcothly frecgress reporting will te
surgarized.

b. Schedule: Lcwer level schedules; i.e.,
predret schedules, selected WBS element
schedules, and =significant area schedules,
"ty excerticn" lcwest level WES milestcnes
status, narrative variance analyses with
selected milestcre variances and attendant
Ercgranm impact data.

III,

I1I,
3.0



TABLE 7-ITI.- COCUMENTS SUBMITTEL TC SSEC FCK INFORMATICN - CCNTIRDET

Bupber _____ Title_____ __Sowrce__ _QPE_. ________..____..LescrirpticpgCcaients ___ Beference
¢. FBescurces: Yanning and financial infcrra-
ticn shall be reperted menthly. BAlso re-
perteé stall be earped value informaticn
cetzistirg cf plarpned value ¢f wcrk sched-
aled (EVWS), planned value of wcrk acecm-
plished (PVWA), actual ccsts (AC),
schedyle variances, (PVWA-PVHS) and cost
yariances (EVWR=2AC}.

d. 1Integrated ccst, schedule and techrnical
pcrfcrmance anralyses and trends: Selected
analyses and trend graphices providing inte-
crated assessgent ¢f ccst, schedule, and
technical rerfcrmance.

€. *¥crthly prcgress reporting: Select
ncrthly pregress rercrting from functicnal
organizatichbs as reguired fre eignificant
items cr to =uppcrt the surmary [rogress
Iefcrting ip item 1 preceding.

ZMA-6 System Status SX Lv The report shall present the resulte cf analysis of Vol. IIIX,
Rerport systems/Frcjectscentracter technical aad schedule para 4.2.2.2,
rerfcrmance data. It will be rrepared frcr data {hppx. E}

availakle tc the SSEC MIC and supporting analysisy
data frce prcject and ccntractcr MIC's, asg afppropriate.

ZMA-T project Budget J, MK LR This report prcvides grcject status against the Vol. XV,
Refpcrt most current ECE. Further, it ehall assicst prcgram para (TET)
management in the ccrtrecl cf pescurces by identi-
fying the amcent and lecation of management rTe-
cerves cr centingency rescurces. The repert shall
ccntain at least the fcllcwing items.

a. Fate curves, actuval vs. ECE
t. Cugulative curveg, actual vs. PCF
c. FPreciect reserve dcllars and changes kudget

2MA-8 NASA Fcrm £33M JLMLK EPQ The NASA Fcre 533¢ is a monthly ccst repert tequir- vel. IIX,

kegport ed Ly NMI €5C1.1Aa. This teport shall be completed para 6.7.9
by the ccotractcr in acccrdance with the instruc- (Argx. R)

ticns on the reverse side of the form and addi-
tionmal inetructicrs that are =et forth in NASA Hand-
bcok S501.2A. 1The Mcnthly Ccst Reprcrt (NASA Fornm
£32M) is dwe cn a negctiated date norzally nct

later than 1¢ cperating days fcllcwing the c¢lcse of
the ccntractcr's menthly accounting period. A copy
cf this repcrt ie dve nct later tham the 15th day

of each mcrth te the Space Shuttle Progras Cffice.



Hunber

-
TABLE 7-II1.- COCUMENTS SUEMITTEL TC SSPFO FCR INFORMATICK - CONTIKUED

Title

Spurce

OPH

2M3-9

2BA-10

2Ma=11

2MR-12

NASA Form 533P
Repcrt (Cption-
al - may ke
used in place
cf 533N, above)

NASA Form 533Q
Report

Cost per Flight
Feport

Informaticn
Requirements
Dccument (IRD}

J. N, K

EEC

EEC

EFO

[escripticn/sCcmments Reference

The NBSA Form 233F is an cpticnal monthly cest and
performance r€gert. This rerert shall te completed
Ey the ccntracter im acccrdance with the instruc-
tions on the reverse side ¢f the form and addition-
al instructions that are set fcrth in NASA Hand-
Leck S5501.z3. The Perfcrramce Analysis Repcrt
{KkASA Fere S33F) is due co a negotiated date
ncreally nct later tham 1C operating days fellowing
the clcse ¢t the ccntractor's monthly acccunting
period. A ccpy ¢f this repcrt ics due not later
than the 15th day of each month tc the Space
Shuttle Frcqram Cffice.

vol. I1II,
para 6.7.9
(APpx B3)

The NASA Fcrp 533C is a quarterly repoert for Vol. III,
ottaining ccsts rrojecticns required kty KMI 9501.12. para 6.7.9
This report =kall be ccupleted by the contractor in (Appx. B)
accordance witk the ipstructicns ¢n the reverse

side c¢f the fcrm and additional instructione that

are set fcrth in X¥Ash Handbook 9501.2F. The

Quarterly Ccst Report (MASA Ferm 5330) is due on a

guarterly frequency date ncrmally not later than

the 15tk day cf the menth preceding the first

gquarter being¢ fcrecast. A ccpy cf this report is

due nct later than the 20th day cf the wmenth rre-

ceding the first cuarter keing fecrecast tec the

Sprace shuttle Ercqram Cffice.

Vol. XIVI,
para (TEL)

{TEL}

The document shall specify requirements for infecr-
maticn precducts tc ke delivered cr made availatle
The documert shall ccrtain the fcllewing sections,

Vol. ¥,
Table 7-III

a, General: Estaklishes informaticn type
categcries ard =ukpittal identificaticn
requirements ccmtcn tc all informaticn
itens

E. 1Infcrraticr recuirements descriptions:
CoEpiles specific infermaticn iten des=-
cripticns defining sukmittal tygpes,
eckedules, NASA cffice cf primary respones-
ikility, infcrmaticn use, interrelaticn-
ehips, scope, content, and, where perti-
pent, format and raintenance

¢, Infcrmaticn maintenance: Estatblishes
raintenance prccedures for specific cate-
geries of infeorrmaticn items as referenced

7-27



2MA-13

2ZMA-TU4

24215

ZNT-1

2MT-2

TABLE 7-III.-

Informaticn
Accession List

Eeview LCata
{(Handcuts} frcom

Spurce

SX,J,4,K

S,d,.M,K

significant Frogramy/

Eroject Reviews

Technical Per-
formance
Acsec=Ement
Fepcrting

In-Prccess and
Integrated Check-
cut Requirements
Locument

Horizontal
Acceptance
Flight Requize-
ments Document

S5X,J,M,K

a,m

COCUMENTS SUEBMITTECL TC SSFO FCR INFORMATICEK - CCNTINUEL

EEQ

EPC

EEC

EEC

A

ticrs

The list chall ke a cupulative listing of available
Project cr Frcgrar dccurerntaticn and chall identify
data releacsed tc date as well as data released
during the rast 3C days and hcw such data wmay be
cttained. 1The list shall centain the follcwing
elements.

a. Felated sork breakdown structure ({(WES)
nusker

title, and date)
¢. Dccument security classification

Mcnthly ugdates shall bke manual listings cor takt
runs.

LescripticnsCcunments RBeference
in the infcreaticn regquirements descrip-
Yol. ¥,
para 3.3
E. L[ccument identitication (document number,
Vol. Vv,

The purpcce cf this infermaticn requirement

is to assure that the subject data is properly
disseminated te c¢ther centers fer file purposes
in additiecn t¢ the custcmary “"Handout" at the
review.

This repcrting provides visibility of actual and
potential techknical precklems and frogress toward
meeting techrical srecificaticr and develcprent
gcals for selected requirerents.

Lefines factcry acceptance checkcut reguirements
from which the checkcut plans and procedures are
prepared. Ccntains detail reqvirements with
fasesfail lirits which must ke gatisfied during
factcry checkcut. Alsc prcvides gencral require-
ments regarding retest, ccnstraints, data, quality
and safety. Suppcrte element FLF & CLE.

Defines the Crbiter acceptance checkeut reguire-
wents frcom which the acceptance flight checkout
plans and prccedures will Ee prepared. Ccontains
detail acceptance reguirements with passs/fail limits
which must Le satisified. Also provides general
requirements regarding retest, ccnstraints, data,

Table 7-II1

Vol. III,
arg- A

Mvp, Vol. I
fig. 4.1-1

MVE, Vol. I



TABLE 7-III.- DOCUMENTS SUBMITTIEL TC SSEC FCF INFCRMATICK - COWTINUEL

Nupber Iitle Source CPE _IescripticrsCecnnments _Lkeference

quality and =afety. sutrittal 12 months pricr te
start of kcrizcrtal flight tecst.

2MT-3 Preflight Check- J MA Defines the Crbiter preflight checkcut requirements MNVE, Vcl. I
cut Regmts Docu- from which tke grcurd turmarcund and preflight rlans
gent-Ferry and HFT and procedures are prepared tc suppcrt ferry opera-
tion and EFT. Ccrtairs detailed requirements with
passstail lipits which pust he satisfied tc pregare
the Crtiter fcr each hcrizental flight. Rlsc
general requirements regarding retest, constraints,
data, guality and safety. Subrittal 12 months
prior te start ¢f hcrizental flight test.

2ZNT-4 Shuttle Certifi- RX LF This report identifies and monitors the certifica- MvVP, Vol. I,
cation Status ticn states cf configurations identified in element Table 4.2-1
Report csubsystem certificaticn plans and includes schedules
fer test reguests, test article availakility test
implenentaticn, test analysis regorts, and approval.

Initial =utnittal of integrated status report due
1C work days pricr tc iritial ECF. UOpdates are due
every quarter, until =significant gualification ac-
tivity Legine; meonthly thereafter until first
manned crbital flight (FMCF).

24T-5 Master Verifi- J, N, K EEQ Volumes I11 tc IX cf the master verificaticn plan Item 1MT-1

cation Plan, are €lement verificatico plans fcr the ortiter, SEE,

Vols. III to external tank, vain ergine elerents, paylcad

IX and payloaé carrier, launch and landing =ite,
scftware,respectively, and cecrtain element-level
requiremercts and planving infcrmation similar to
that c¢f Velune ITI. Element vclimes shall te
prepared ky respective element centracters and con-
sist of element develcpument, verification, analyeis,
and test plans including associated suprort
dccumpentaticr requirements. Sukmittal 5 wcrking
days fcllcwing EEC apprcval but not later than EDR.

ZMT~-6 (Feserved)

ZMT-7 Flement Certifi- J, MK EPO This repcrt identifies and mcnitors the certifi- MYE Vel, I,
cation Status caticn =tatus cf configuraticone identified in Tatle 4.2-1
Repcrt clement suksystem tlans and includes:

a, Flanned certificaticn testsanalysis
sckedule ard status

I. Identity of current testrsanalysis by
CF (certification requirement) nurber

c. 1Tecst hardware documentaticon =tatus



TABLE 7-II1.-

Nupker _____ Title
2MT-8 Feport,
Materials Test
Fesults
2MT-9 Materials
Tests Requests
2PA-1 Problem Report

SQuUIcE

EEC

EPQ

EFC

COCUMENTS SUBMITTIEL 1C SSEC FCE IKFCEMRTIECE

- CCRTINUEL

d. 1Test agency identity

€.

Appreval status

Sukmittal =chednle is mcnthly starting with first
echeduled certificaticnh test or analysis.

Fepcrtes of the results cf all materials
ecreening tests, confiquraticn tests, and

sutmitted enr a continued tasis.
ctate the identification of the indi-

will

vidual materials cr ccnfiguraticn,

materials irtended ucse,
configuraticn, the test
of the test setuf,

fecrming te an approved test plan.

Fach repcrt

the
material gecmetric
ctjectives, details

and test procedure con-

It will

descrite the peasuring equipment used and

its calitrated accuracy.

A1l test data

and okservaticmns, includirg ccrmplete details

¢n ancmalies

and failures,
Ehctcgraghs %ill ke presented.

and applicable
The test

repcrt =hall include the reguirement for
review and aryrcval ky the ccgnizant test
engineer aré quality ccntrel.

A1l individuval raterials

, configurations,

and systems requests for testing shall ke sut-
ritted tc the responsible group that has the
overall encinecerirg respemsikility for mater—

ials contrcl and verificaticn.
EEC's orgsnizaticn assigned thie recponsibility

The afpplicakle

chall revies, dispositicn and track all

materials test regueste.

The surtlierscentragter

cubmitting the test

request shall identify itself and svbmit
rationale fer the reguested testing.

A11 reportatle prcklers shall ke repecrted ky the
nost expediticus zetheds; i.e., telecopier, tele-

phone, telecragh, perscral ccurier, etc.

Frcklems

shall be tepcrted tc the NASA within 24 hcurs of

cccurrence cr detecticn
ccntractcr tier.

cf refortatle item identification.
The =cope of the proklem re-

dates as required.

fer each ccntracter or

becuented repcrt due within

Sukseguent

sub-
£ days
uE-

ports varies accerdirg tc the nature of the prcklem.

Reference

Vol. X,
para 3.6.2.3,
¥HE 8060.1

Val. X,
Para 3.6.2.3
NHB B(60.1

NHE 5300.4(1D) .,
ID301, rpara 6



TABLE 7-III.- DOCUMENTS SUBMITIEL 1C SSEC FCE IKFCEFATICE - CCNTINUEL

Number Title Source OPE_ LescriptionsComments keference

a., A1l grcklems that cccur during cr sub- Table 7-VIIX
sequent tc acceptance testing of flight
hardware and lawnch cperations essential
grcund supgcrt eguipment, and grcund sup-
fecrt equipment the malfunction of which
cculd create a =safety hazard cr induce
defects intc sracecraft equipment shall be
1€pcrted. Frchklems that occur prior
tc acceptance testing that will, or have
the pctential to, adversely affect
satety, ccntribute tc the delay cf a
scheduled event, resevlt in a design
change c¢r that cccure during certifica-
ticn testing shall also ke reported.
Fepcrt ccntents s£hall te as shown in
takle 7-VIII.

E. A dccumented repcrt ccntaining additicnal Table 7-IX
infcrmaticn thall be prcvided within &
days cf rerortatle item identification.
Fepcrt ccntent shall ke as shown in
takle 7-IX.

ZPA-2 Open Froklenm RX FFPO This list shall ccver data ¢n all reported prok- Table 7-X;
List ’ lems that have not yet heen dispositioned and WHB £3C0.8('D),
contain the irfcreaticn shewn in talkle 7-X. The 10301, gara 6

cren fprobhler list shall be puklished and distrit-
uted monthly vntil the keginirg cf qualificationy
certificaticn tests, and weekly thercafter.

Initial sukrittal dve 1 week after accumulation of
10 ¢r ncre xepcrtakle prcklews., Supplemental pub-
licaticnssupdates shall be provided as required to
suppcrt sgecific test cr flights/launch events/mile-

stonee. :
2ER-3 Froblem Close- J.H K EPC The repcrt =hall decument efforts successfully de- Table 7-XI;
out and termining the causze ¢f a problem for which cor- Vol. XIII,
Explanations rective acticn has been estaklished and documenta- Ip2C1, gpara 6
Eepcrt ticn released tc implement corrective actien and

shall docurent effcrts taken tc determine the cause
af a prokler and failing this, assurance that
recurrence cf the prckler during a mission can be
tclerated and that prccedures tc nullify the effects
¢f the frctlem have heen formulated. Initial sub-
mittal due 21 daysz after first protlem report,
updated ccntirnually as prcklenm closeovts/explana-
ticns cccur. The repcrte shall c¢entain the infer-
pmation listed in takle 7-x1.



TABLE 7-III.- L[CCUMENTS SUBMITTEL TC SSFC FCR INFCRNATICY ~ CCKTIINUEL

bumber _____Title ____ __Seowrge _ _QPE_ _______________lLescrirticneCecrments ____ __-Beference
2PA-U4 Failure and EX,J,H,K EEC This report prcvides a curmary ¢f reportable fail- NHB 5300.4(1C)
Unsatisfactcry ure and unsatisfactery cenditicn data for the Space 1ID301, para 6
Cendition Skuttle syster tc facilitate NASA management visi-
summary EReport tility and occritecring ¢f prcblem informaticn., De-

taile are tc te defined through cocrdinaticn ke-
tween NASA Centers and System Contracter.

25R-1 Safety Analysis J.M.K EEC The report shall prcvide safety assessment and NHB 5300.4(1D) .
Report management visitility cf identified hazards and I0201, para 1
shall include ag a rinimur (%) results cf hazard Table 7-XV

analyses, (z) a reccrd <¢f acceptakle and unacceg-
takle riske, (3} a record and current status of
recidual hazarde, (4) a list cf safety requirements
in element and subsystenm specifications including

a crecss-reference tc the specification paragraphs.
Initial sukmittal of items (%), (2) and (3} due
prior to FCF's, =subsequent updates as reguired.
Subtmittal €f item (U4) due 2 weeks after sukpittal
of apprepriate specificaticns. F¥Fcr specific infor-
maticn tc ke included in this repecrt refer to

table 7-%V.

25R-2 Accident Report J, MK EPO Fepcrts cf mishaps, accidentsyincidents, ineluding NHB 5300.4(1D),
injuries tc persconel and damage to facilities 10200, para 8
cccurring during sanufacturing, testing, and cper-
ationcs affecting sgpace flight hardware, related GST
or C€FE, ar the puklic safety, shall te repcrted to
the Ccntracting Cfficer ¢r his designated represen-
tative. Fecr mishags, accidentssincidents ccourring
at facilities crerated Lty the prime ccntracter, the
repcrting shall be as fcllows: (1) Mishaps result-
ing in death, cr injuries reguiring medical treat-
ment, or famace t¢ eguipmert ¢r frcperty, Or near
misses (an c<currence that cculd have resylted in
an accident) shall e repcrted within 12 hcurs;
{(z) 1n additicn, any wichape, regardless cf per-
ecnnel injuries ¢r dcllarx value ¢f property dam-
age that will c¢r may affect program develcpment
schedule ¢t performance shall te rerorted Lty
telepkcone ard TKY withir 12 heursz; (3} The report
format shall satisfy the "reccrdkeeping regquire~
rents" of CSER.



25R~4

25R~5

TABLE 7-III.~ CCCUMENTS SUBMITTEL TC SSFO FCR INFORMATICN - CCNIIRUED

Title Source

OPR

LezcrirticnsCcusents

Reference

NASA ALERT
System Docu-
mentation

J,M,E

Fajlure Mode and
Effect Analy-
sis (FMEA)

J,8,K

Vehicle and
GSE lirmited
Life Items
list

J, M KX

EEBC

EPO

EPO

Frcklems with parts and materials are tranzmitted
tc ccntractcers using the NASA ALERT system. These
prcklems are investigated by the contractors and,
when uvsage cf the alerted item is revealed, a
response ideptifyirg rescluticn, ands/or cost and

schedule impact, is sukeitted to the applicakle EEO.

The AIERT respcnses received and the action taken
ky each EEC =shall be sutmitted to the SSPC for
informaticn.

Submitted ¢ werkirg days fcllcwing EEC receipt and
arprcpriate action, excert during near tc launch
times wher AILEFIs will ke closed in an expeditiocas
MannEL.

These apalyses =shall ccntain the inforwmatian shown
ip taktle 7-3II. Submittal due 5 work days after
EEQ appreval kot po later than milestcne reviews
(EDR, CDE, FFF).

The lists t£hall ccntain the folleowing informaticn.
a. Tirescycle significant items list

Defiriticre cf criteria for selecticn
Fquipment requiring actic¢n =uch as
inspecticn, maintenance, or reglace-
rent, giving milesteone peints and
replacement pcints, and, where re-
gquired, special measuring devices

3. Ceneral reguirements fcr acquisi-~
ticn of cperating tipe/cycle data

1.
2.

E. Bcge=-ccentrclled item acticn list

Definiticn cf criteria for selection
hge life limitese fcr age~contrclled
items and asserblies and pericdic
acticn required fc¢r monitering and
centrol c¢f thece itenms

3. Regquirevents fcr histcrical data
records tc verify that age-sencsitive
items are ccontrolled within accegtable
limits

1.
Z.

Sukmittal cf lists 5 wcrking days following
acceptance by EEC,.

NHE 5300.0¢1D),
ID301, para 7

Takle 7-XII;
NHE $300.4{1D),
Ip301, para 3

NHE 5300.4¢1D),
ID3¢1, para b4
Val. iI1I,

rara 1.5.7



TABLE 7-III.- DOCUMENTIS SUEMITTEL TC SSEC ECF INFCF®PTICH - CONTIBRUEL

Number _____Title ____ Seurce__ _OPE. _________e.-.—_LescripticmeCenbents ___ . ___________ Fgference
Z5K~6 Eroject Farts J KM EPC This éocument shall centain the following: NHEE £300.4(1D)
Iict ID3¢1, para €

a. Llist c¢f preevaluated (gualified) general
vsage contrclled FEF gparts by generic
fart type and rate, ccomcy designation,
centreclling gpecificaticn number (s},
identificaticn of authorized sources, and
rackage type, as applicatle. 1In addition,
it will ccontair:

1. Feference tc gualification status and
a2 summary c¢f pertinent applicaticn
informaticr and envircnmental criteria
fcr each tiyfre. .
Fertinent derating criteria fecr each
FFF part tyre.

., Identificaticr cf limited life items

. Eackward traceakbility

. Selectien criteria for including parts
. Criteria fcr selecting alternate garts

L%
2

[ Y]

b, list c¢f preevaluated (gqualified) general
usace sechanical and fluid parts.

1. €Selecticn criteria for including parts
2. Criteria fe¢r selecting alternate parts
Initial sukrittal due ten working days pricr to SEE,
deltas montily urtil eystenm ELF and reissues as
released intermally by ¢ach EFC. Cuarterly thereafter.
25R-7 Linited Life ' J, M, KX EPO The waiver £hall deocument instances where an itemn NHB S30C.4(1D),
Waiver has €xceeded its timeycycle limit specified in ID301, tara U
applicakle greccess specifications and raticnale for
accepting such items fexr flight cr in suppert of
flight ané include vekicle installed hardware and
launch essertial €$F., 1The waiver shall ccntain the
iter tame, punker, serial numker time or cycle
lipit, reascn the itenm has {or will) exceed its
timeseyele lisit, and rationmale for accepting the
item for tligkt ¢r yrcpceed acticp., Sutmittal
t days follcwing FEG apprcval cf waiver.

25E-8 Critical Itenms J, M. K NA The critical items list shall contain the informa- NHB £3€0.4('D),
List tion chewn ip table 7-¥III. Suimittal 5 working iD3C1, para 3
days follcwing FEC apprcval bhut nc later than nile-
cstone review (FLR,CEER, FRE}.



TABLE 7-1II.

Title SQurce

- COCUMENTS SUBMITTEL TC SSFQ FCR INFORMATICHN - CCKTIRUED

25B~9 EEE Fart Qual-
ification Test

Report

J.M.K

2SR-10 EEE Parts Where
Used Status

Erintout

J,K,H

25R-11 Bequest,
Subkstitutions,
And Deviaticne,

EEE Farts

EPO

NA

Reference

The repert =hall ccver each part newly qualified
by test tc ites srecificaticn. The rerort =hall
include the fcllcwing:

a. Feference to related gualification test
planysdescripticn ¢f test.

L. Sarple size, Beasurements taken, tecst
frecedure, s=equence, €gquiroment used, and
acceptance criteria.

¢. Identification of measurements outside
acceptance criteria, identification of all
failures, failure amalycis.

d., Statement acs tc sucessfulness of test, and
qualificaticn status of the part.

e. Feference ta the controlling specification
te which the gualificaticn is applicakle.

The printcut identifies fiigbt equirment and launch
escsential €SE FEE farts uced in centractor,
subcecntractcr, and supplier eqguipment design
applicaticns. 1The ccntent ¢f the printout should
include ic¢entificaticn ¢f farts Lty generic part
name and tygpe, ccopcn designaticn. Sgpecificaticon
ccntrel dravwing (e.g. MF rumber) manufacturer's HU
ccde cr rame, wanufacturer's gart number,
gualificaticn status, guantity used per aprlication
and ccmgpcnent (Elack kox) part numkter,

The fcrmat ¢f the printcut shall be indexed by the
fellewing terical headings follcwed ty the remaining
data listed abcve:

a. Generic part pame and tyge and ccomon
dezignaticn {€.9., dicde, zener, INZST(Y.

Y. Fart manvfacturer HY ccde or name (H4 ccde
iz preferred). ’

€, Ccopcnent (klack tox)
(€.g., MEXEX-XXXX).

part number

Sutmittal is due within S5 days from receipt Ly
EEC. Updates will be sukmitted as required, ktut
not mcre freguently thar omenthly.

The deviaticn cf substitution regqguests shall, as

a minimum, ccrtalr the infcrmaticon in tatle 7=-XIV.
Sukmittal tc SSEC fcr apprceval within 5 work days
following EEC apgrceval.

-]
(]
tn
on

NHB 5300.4 (D)
Ip30t, para B

KHB 5300.4{1D)
ID301, para 8

NHB 5300,4 (1D)
ID3C1, para E€
Table 7-XIV



25R=12

TABLE 7-III.-

eo.--Title ___  __Scurce.
Contaminaticn J K ¥
Ccntrcl Frogran

Plan

System Train- RX

ing Regquire-
ments Analysis
Document

COCUMENTS SUEMITIEL 1€ SSEC FCE IMNFCEFMBTICHN - CCNTINUEEL

cp

CesgripticnsCenments Feference

This document shall descrite the cverall crganized Vecl.
approach fcr isnplementaticn cf an effective contam— para
inaticn ccntyecl pregrar. 7The program descrikted

¢hall define tlke tctal planned ccntaminaticn central
system frce design ccncept through subcontracting,
fatricaticn, assemnbly, test, delivery, and qpera-~

ticral lifetire of the ccntract items. Contamina-

ticn contrcls and cleanlirese levels shall ke ccm-
ratitle with the mcst centaminaticn sensitive

fluids and ¢éecign features invclved. Ccntrols feor
interface peirts for GSE, flight hardwaze, and

payload skall ke included.

Iraining JIEL

The document =kall descrike the data and cenclu- Vel.
sions resulting from the Space Shuttle systen

training requirements aralysis conducted at JEC by

the System Centractcr. The dccument shall identify

NASA peeds fcr rerscnnel trained in Space Shuttle
systems, describe the techpical nature of such

n¢eds, defire a training program to satisfy the re-
quirements, and estaklicsh guidelines fcr the pre-
paration ¢f the Systews Training Flan. The dccu-

ment =hall k¢ in three secticrne.

a. 4Training plar reguirements: A descrigtion
and grcund rules fcr preparing twc-gart
Sgace Shuttle System Training Planm

E. fTraining requirement: B summary cf re=
guirerents ard training fcr each cf the
five categcries ¢f Sgace Shuttle system
training:

1. General Purpcse PFriefing

z. Flight Persconel Iraining ({and
Instructcr Farticipation in Cpera-
ticns Hardkcok Levelcprent)

3. Flight Ccptrcller Training (and
Cortents and Preparaticn c¢f Fro-
graosed Instruction HYanuals)

4, krieggicn Support Training

%, Greurd Cperatiene Training

X,
3.6.12.1

(IBT)



TABLE 7-III.

- COCUMENTS SUBMITTEL TO SSPO FOR INPORMATION - CONCLUDEED

Dgscription/comments

Rumber Title Source _ _OFR
2TR-2 Systen Pro- RX cp
grammed
Instruction
Manuals

Training prograa:
riculum, schedules,
stodent loads needed
requiresents

The document shall be Published only once during
the Space Shuttle Program and shall not be subject
tc revisicn theresafter. The analysis document
shall be used as the basis for preparing the Space
Shuttle Systerm Traiaming Plan.

A descripticn of car-
and calendar-phased
te satisfy training

Systes topic structure for identification of man-
wals will he initially defined in the Systems Train-
ing Requirements Analysis Docusent and finalized in
the System Training plan. Approximately eight man-
uwals are anticipated. Each marual shall include a
statement of BASM flight centreller job-criented
training objectives, illustrated self-teaching
materials aprropriate to the requirements, and
lesscn objective evaluators {quizzes) to measare
achievenment vith ceference to objectives. Mmore
Specific definition of contents will be included in
the Systens Training Plan. Manuals vill be formal
documents in accordance vith the Systea Training
Plan. Each manual shall be revised approximately
four times during the Space Shuttle Program. BRe-
visions will include changes for gurposes of hoth
configuraticn updating and training quality im-
Frovement, It jis anticipated that most or all re~-
visions will aentail a’'reissue of the entire Dangal.

--_Reference -

Vol,

{IBD)



et £-L

TABLE 7-IV.-

Title Sgurce

EOCUMENTS SUBMITTEL IC SSEOQ CELY UFCN REQUEST - CONTINUED

OPE_

Reference

3ca-1 KSC Station Set KX

specification

3CcB-2 ICT Cross Jn

Reference Index

3EN-1
3EN-2

{Eeserved)
GSE Measure-
rents Lis*

J M kX

K5C

EPQ

KSC

The KSC Staticn Set Specificaticn shalli ccntain the
facility requirenents patriz ty stations, SE (GSE)
end item requirememts matrix (Requirements for end
item/station, end itemsresponsikility allacation, and
abbreviated itep description {AIl) sheets), facility
and S5E laycut drawings (as built} , and functional
system bleck diagraoms.

vol. 1K,
para (TED)

The following shall be included by reference:

a. 1level II & EIL ICS's

v, Functional systevw schematics

c. CEIL type specifications

d. Detailed design and construction drawings
e. bRcceptance test grocedures

Each design activityscontractor shall maintain an
1CDh cross reference index. The index shall consist
of a list of engineering drawings CILGES referenced
to affected ICD*s. Only engineering dravings which
describe interface requirements and which if
changed could cause a change tc the requirenents
specified in an ICD shall be cross referenced.

This will allcw the designer to determine if and
which ICC's may be affected by 2 frepesed change

to engineering drawings.

Yol. IV
para 5.1

Engipeering (EN}

this docurent shall ccntain the GSE portion of the
master measurement list. It shall contain the
jdentificaticn and characteristics by subsysten of
all measurcrent and contrcl parapetars, which must
t¢ reviewed or handled by the grcund checkout or
Gata storage cr retrieval systen. Included are
time-rhased input requirements from the vehicle,
GSE, and facility, which will be used to size and
program the scftware and hardware system and in-
strumentaticn., AcCuracy tolerances will be defined.
These data shall be further categcrized for each
cperatica to Pe perfcrned from manufacturing, major
test, horizcntal flight, vertical flight, and
paintenance.

Table 7-LI;
item 1EN-1
Yol. IX,
para (TBD}

CHANGE 2



TABLE 7-III.- LOCUKMENTS SUBMITTEL TC SSEC FCF IKFCE¥ATICY - CCHCLUDEL

Sgurce

CEE_

2TH=2 System Frc-
gqrammed
Instructiaon
Manvals

P-ee- L

RX

cp

Eefercnce

c. 7Training precgram: A descripticn ¢f cur=~
riculue, scheduvles, and calendar-phased
etudent lcade needed to satisfy training
requirements

The document =hall ke gutlizhed crly cnce during
the Space 2Fkuttle Prcgram and shall not be =ubject
tc revisicn thereafter. The analysis decument
shall be uvsed as the kasis for preparing the Space
Shuttle Systermr Training FElan.

Systenm tcpic structure fcr identificatien c¢f man-
vale will ke ipnitially defined in the Systems Train-
ing Requiregents Analysis LCocument and finalizead in
the Systes 1raining Flan, Apgroximately eight man-
vals are anticipated. Each manwal shall include a
statement ¢f NASA flight ccnticller jek-criented
training ckjectives, illucstrated self-teaching
paterials apprcgriate tc the requirements, and
lesscn ckijective evaluaters (quizzes) to measure
achievement with reference to objectives, More
specific definitice ¢f contents will ke included in
the Systews Training Flam, Mapuals will Le fcrmal
docuaments in accordance with the fystem Training
Flan, Fack manual =hall Le revised approximately
fcur times during the Sgace Shuttle Program. FRe-
visicrs will include changes for purposes of toth
cenfiguraticp updating ard training goality im-
provement. It is anticipated that most or all re-
visions will entail a xeisswe ¢f the entire manual.

Yol.

{THT}



TABLE 7-IV.~ TOCUMENTS SUEMITTIELC TC SSEQ CNLY UFCY¥ EECUEST - CCNTINOED

Numnker Title Source QFE LesgrirticrpsCerments

Reference

3cp-t KSC Station Set KX Ksc The KSC S$taticn fet fpecificaticn zhall ccntain the Vol. IX,
Sgpecification . facility requiremertes matrix ky staticns, SE (GSE) para (TETL)
end iter requiremerts ratrix (Requirements fcr end
itensstaticr, end itersrespcneibility allccation, and
abtreviated iter descripticn (RIC) sheets), facility
and SE laycut drawings {as tuilt)}, and functional
system klcck diagrams.

The fcllcwirg £hall te included Lty reference:
a. Ievel II & III ICS's
E. Furcticnal syster schematics
c. CFI type srecificaticos
d. Tetailed design and ccnstructicn drawings
€. RAcceptance test procedures

Engineering_J{ER)

3EN-1 (Reserved)

3EN-2 GSE Measure- J, M, KX KSC This document shkall ccrtain the GSE gcrticr of the Table 7-II;
ments List master measurement list. It shall contain the item 1EN-1%
identificaticr and characteristics by suksystem af Yol. IX,

all pmeasurement and ccntrcl fparareters, which must para (TED)
be reviewed cr hardled Ly the grcund checkcut cr
data =tcrage cr retrieval syster. Included are
tipe-phased icput requirements from the vehicle,
G2E, and facility, which will ke u=ed to size and
PIogram thke scftware and kardsare system and in-
strumentaticn. Accuracy tclerances will ke defined.
These datz shall te further categecrized fcr each
Cperaticn t¢ Le perfcromed from panufacturing, major
test, horizental flight, vertical flight, and
maintenance.

3EN-3 Analyses/Eval- R,S5,J,M,K EPQ Each design activity shall document the results Vel., (TRD)
uyations/Studies cf analysessstudiessevaluvations to define require-
gents and definiticn ¢f the Shuttle System. The
desicn activity =shall pregare technical data that
describe the =tudies, analysesz, and reszults cf
their effcxt. 1The individual data shall ccver
csuch techrical specialties as test analyces, stress
analyses, life science studies, grouné operational
cuppcrt =ystep studies, reliatility analyses, and



TABLE 7-IV.- COCUMENTS SUBMITTED TC SSPO ONLY UPON BREQUEST - CONTINUED

______ Description/Comsents

Rupber Title___ __Source _ _OPR
3EN~-3 Analyses/Eval~- R,S,J,N, K EpO
uations/Studies

Reference

Each design activity shall document the tTesults

of analysessstudiessevaluations to define require-
pents and definition cf the Shuttle System. The
design activity shall prepare technical data that
describe the studies, analyses, and results of
their effcrt., The individual data skall cover

such technical specialtiez as test analyses, stress
analyses, life science studies, ground operational
SUFFcLt systea studies, reliability analyses, and

T-38a

Vol.

(TRD)
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THIS PAGE INTENTIONALLY LEFT BLANK

7-300



TABLE 7-IV.~ DOCUMENIS SUBMITTED TC SSEC CKIY GECKN FECUFST - CCNTIKUEL

Number __ Title e  o.350urce QPR eeoILescrirticnsCcnpents Reference

other =studies and analyses performed that define
the requirements ard prelimivary decsign of the
Shuttle syster, 1The primary purpcse of this
informaticn reguirements is tc assure that study
results are reccrded, retained, and retrievable as
required.

Bapaggment (MA)

3Ma-1 Phetography J N, K EEOQ This requiresent prcvides the Prcgram Cffice with Vol. (IBL)
documentary and engineering phctcgraphy and data as
necessary tc demcnstrate major prcgran-everts and
technical activities. ©FEach EF0 shall estatlish
svitakle centrels tc assure a cost-effective photo-
graphic effcrt.

3MA-2 Dccumentation SX,Jd,M,K EIC Each frcgrar e€lement shall prepare a documentation vcl. v,
Tree tree that shcws the organization and logic for para 6.C
documents tc bte develcped witkin the scepe cf the
level II frcgrar requirements. These documentation
trees shall ccntinue the frasic ghilcsophy cf
arpendix E tc this vclume ({(IBL).

3MA-3 GFE Rlement R EBC For use by KASA in fcreulating frocurement packages Vol. (TEL)
Procurement to develof and deliver the planned external tank,
- Fackage LCata £clid rccket hecetex, airkreathing engines, and

cther GFE elements as directed bty the WASA. 1The
£ystem integraticr cecntractor, as part of the sys-
tem engineerirg and integraticen task, shall define
and develcfp requirevent data, ICL's, and related in-
fermaticn. The infermaticn shall te prerared for
the exterral tarks, =sclid rocket tooster, and
airkreathing engices. Specific content require-
ments for the GFE fprccurement-related data shall te
determined ky the KASA ipn conjunction with the sys-
tem integraticn centractcr. The packages thall des-
crike tectnical reguirements including performance,
interfaces, cafety, verificaticn reliability,
quality, vraictainability, etc., as required. They
shall further descrilbe cther frogram reguircements
sych as ipfcreaticn requirenmerts, gerformance man-
agement precedures, schedules, ccnfiguraticn con-~
trol, and cther managewernt prcecedures pertinent te
the prcgrar e€lement. 1The latter infcrmaticn =hall
ke included tc assure that mranagement technigues
enployed cv GFE ccntracts are ccepatitle and to
facilitiate cverall rrcqram visikility by the NASA.



TABLE 7-IV.- TCCUMERTS SCEMITTIEL 1C SSEC CKIY UECK FECUEST - CCNTINUEL

Humkex Title Source OFE FescripticnsCcoments Referepce

The System Irtegraticr Centractor rcle in this data
FIefparaticr is to be & supperting rele to the Fre-
ject Cffice in FEFE pregparaticn.

Panufacturirgslest_ (M1}

3KT-1 Facility Acti- J,H,K EEC Thie activatien plan shall perforr the following Vol. IX,
vaticnsDeacti- functicnos. para (1EL}
vaticn Flans

a. Identificaticr cf the facilities to
te available fcr cenduct of the Shuttle
Ercqgraw and definiticn cf any modifica-
ticns required tec an existing facility

E. Tefiniticn cf the respcreitilities of the
ccntractcr, assceiate ccntracters, and the
EASA in the varicus areacs of site activa-
ticno

Facility decign and reviecw
Ccpstructicn menitcring
CSE lccatiens

Interface ccntrcls
Verificaticn - facility
Site verificaticen

Schedule ard ccntrcl

b hOER o kY

¢. C(verall schedules for accomplishment cf
individual site activatico

d. Tescriptien cf the dccumentation systenm to
be used in stating requirements, procedures,
and status

INT-2 Test BReports J, MK EPC These tercrts shall consist of information and data MVE Vol. I,
: acquired during the conduct of major Takle 4.2~1
greund and flight test grograms. The test reports
shall contain, as a rinimum, the following informa-
tion.

a. Test conditicns

b. Chjectivessccnsiderations

¢. "Test site location

d. Ercklems encountered and ccerective action

€., Test article identification

f. Test ccnductor

g. Frepellant and pressurants usage (if
applicable)

h. Test delays and causes



TABLE 7-IV.- DOCUMENTS SUBMIITED TC SSEC ONLY UPCN FECUEST - CONTINUED

Nupber _Iitle Source__ OPE Eescripticn/Ccmments _keferencg

i. Meteorological data

j. Summary of test article subsystewm perfor-
Fance

k. Fertinent recorded test dataslogs

1. Test numker

w. Test dvration (if applicable)

IMT-3 Certification J, N EEC This document =hall define the certification BVP Vol. I,
Reguirements requirements applicable to each item of subsystenm Table 4.,2-1
hardware tc certify ites design.

The certification regquirement shall include
the fcllowing:

a. Fart numbers, pames, and sffectivity

b. Test part number, serial number, test request
nunker and certification reguirement number

C¢. Certificaticn method (test, analyeis)

d. Sgecimen size and allocation to tests

€. Other BP/N certified ky this testrsanalysis

f. Configuration differences ketween test part
and prcduction part

g. Hardware location on orbiter (station number)

h. Type of test (design proof, missien simulation, etc.)

i. Sequence and environments of tests ’

j. Test duraticne

k. Pass/fail criteria and tclerances )

1. Orerational mode of equipment during test (on/off)

IMT-4 Qualification . | EPO The QSA is utilized for approval at the test Vvol. (TBD)
Site Appreval site prior to test teardown and formal report prepa-
raticn and sukmittal. ©Utilized fcr bhigh ccst or
scphisticated certificaticn tests, where test is
ccnstraining other program milestones and cother-
wise required by proper authority.

The gualificaticn site approval fprovides a review of
test results for confidence that results are accep-
table pricr to test setup teardown (no repeat
testing its required). It shall incluede:

a. Test hardware identification.

k. Certificaticn BRegquirement No.

c. 1Test agency identify.

d. Tecst hardware configuration.

€. Seguence and environments of test.

f. Verfication of calibration, adjustment and
proper operaticn of test facilities or
instruments.
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3MI-6

TAELE 7-IV.-

Certification
Test Request

Test Agqency
Report

Source

COCUMENTS SUBMITTED TC SSFC CNIY UECK FECUEST - CONTINUED

Lescripticns/Cenments Feference

g. Test evaluaticn,

h. Test hardware perforrance (key parametric
results) .

i. Failure and anomaly evaluation.

4. Certificaticn reccmmendaticn.

k. Brprecval signatures.

The Certification Test Eequest is the document Yol. (TIBE)
authorizing any test activity at a contractor's

facility. It provides the authority and direction

fer utilizaticen of facilities, manpower, hardware,
proceduresrreparation and schedule implementation

The certificaticn test request shall contain the

a. Complete statement of test objectives.

k. 1Test sequence and suggested procedure.

¢. FEequirepents fcr test.

d. Instrumentaticn requirements including range
and accuracy.

e, Data acquisiticn requirements, conditions
and frequency.

f. ©Tata reducticn regquirements, method
and fcrm.

g. Drawings as required for set-up and
instrumentaticn.

h. FEepcrt requirements.

i. FEhctcgraphic requirements.

OPE
EEFO
of testing.
fcllcwing:
EPO

The test agency report is the formal report for all Vol. (TED)
test inforraticn and is prepared by the test agency.

It covers all test information as to objectives,

methods, facilities, test set-up and test data

including perfcrmance cr failures for the item

under test. It shall include the following:

a. Test gbjective. (reference the Certification
Fequirement if apprcpriate.)

k. 1Test hardware descrirpticn.

€. Test set-up description including photogragphs
and drawings.

d. 1Test prccedure as run with validation.

€. Failure, deviaticn and anomaly details.

f. Test result=s and data.

9. latoratory nctes with validationm,



TABLE 7-IV.- COCUMENTS SUBMITTEL IC SSEC ONLY UPON REQUEST - CONTINUED

Number Title SQurce OPR _ LescrigticnsComments i Reference
3NT-7 Test Start J,. M EPO The test start aprroval is a signed checklist to Vol. (TBL)
Bpproval : assure that a test facility is adequate and prepared

tc conduct a certification test on major sophisti-
cated or high cost items. It shall contain as a
wminimow the fcllcwing:

a. Fart nawme, number, subsystem and CR number.
b. 1Te=st agency and site location.
c. HRegquirements - apprcved andsor available.

1. BMcceptance test procedure.

2. Certificaticns/¢ualification test
plan/procedures.

3. Drawing and specification.

4. Test hardvware configuration.

5. Test facility certified.

€. Quality assurance available.

7. Development test results apgroved.

E. Measurement devices calikrated and
a suvitable accuracy.
aNT-8 Quick Look J. M EPO The quick lcok refport provides test information Vol., (TBD)
Report on a freliminary basis for early confidence to

interested parties. It is an informal report
of test ccrpleticn and results and ancmaly
informaticn., 1Its ccntents ncrmally include
the fcllcwing:

a. Test objective.

E. 9Test hardware descriptien.

€. Test setug.

d. Test procedure used.

e, Failures, deviations and anomaly details.

f. Freliminary test results.

g. Ccnclusicn - will final test results
catisfy chbjectives?

IMT-9 Engineering J, 4 EPC The engineering analysis repcrt grovides all Vol. (TBD)
Analysis Report details of an analysis for certification or an
explanaticn for clarity of an ancraly occuring
during testing cr tc amplify a test result
cecnclusicn,

The repcrt shculd be rrepared by the responsible
design engineering unit and ccntain the following:

a. Certification requirements definitioen.



TABLE 7-1V.- LOCUMENTS SOBMITTED TC SSEC CNLY OPCK BECUEZT - CCRIINUED

Numkier Title SQUrLce _LEE __LescripticpysCcoments__ _._Eeference

b. Testsanalysis chijectives.

c. Certificaticn analysis legic and details.

d. 1Test results summary and explanation.

e. TIdentification of hardware experiencing
ancralies.

f. Failure rescluticn and test anowmality
explanation.

g. Test analysis conclusion and results.

h. Fcrmal certification recommendations.

3MT-1C Certification J, M EEO The certitficaticn aprroval recguest is an internal Vol. (TIBL}
Apprcval Regueést arproval cheet fcr certification test and
analyesis resuvlts, It is also used te reguest NASA
approval cf all certification tests and analysis
and their surperting decurentaticn. It should
include the fcllowing:

a. Certificaticr Requirement Number

k. fart number and nane

¢. Sugplier part number

d. Suksystes

€. 1Test agency and lccaticn

f. Teszt ctart and ccmpletion dates

g. Test procedure number ard date

h. 4Testysanalysis repcrt nuaber and date

i. Engineering Aralysis Repcrt (EAR) nurber
and date (if required)

The CAR shall assure the fcllcecwing:

a. Tesgt procedure was ccmplied with

E. Ccenstraints ncted are removed

c. Any failures corrected or dispeositioned
d. Testsanalysic data satisfies requirements
€, Test witnessing was as reguired

f. Testyanalyseis repcrt is accertabkle and

attached
3MT-11 Certified J .M EEC The certified hardware list is a listing MVP Vol. I
Hardware lList by suksysten and part number cf all certification para 2.3

level hardware which has keen certified by the con-
tractor and approved by the NASA for flight. It is
used at FFE tc certify flight readiness.

The certified hardware list dccuments the fully

certified hardware at any poirt in the progranm.

It is develcped from the subsystem certification
index (Subeysten Certificaticr Flan) as



TABLE 7-IV.~

DOCUMENTS

-

SUBMITTED TC SSEC CXLY UPCN RECUEST - CONTINUED

Number Title Sourceg QPR _— mceeoeoDescripticnsConments Reference
certificaticrt is cospleted and agpgproved.
It should include the fcllowing:
a, Iter part number.
E. Item namenclature.
c. Item certification requirement (CR) numbers.
d. Suksyster involved.
e. Certificatico method.
f. Certificaticn effectivity.
9. Certification regort reference.
3MT-12 Subsysten J,M,K EEO These plans provide fer documentation of all sub- MYP Vol. I,
Certification system level certificatiop requirements, including Table 4.2~1
Plans method of rescluticn (analysis, test, and etc.), to

permit internal coordination and apgroval frior to
implamentation. This family cf plans identifies all
vehicle suksystem and ground support eguipment
certificaticn reguirements. 7The plans describe the
method for =atisfaction of each requirement for
certificaticn cf design and hardware adequacy at
progressive milestones (i.e., first horizontal
flight, first vertical flight, first manned orhital
flight, and cther significant events as apgro-
priate).

a. The first section of each plan shall list
the subsystem and major assembly level
certificaticn requirements cerresponding
to the design and performance specified in
the resgective =subsystem requirements
handbock. Fer each requirement, the
certification method will ke identified
{analysis or test}) and a description pro-
vided as to the degree each contributes to
satisfacticn of the requirement. The type
cf testing to be performed at each level
ané the type cf data tc ke olbtained will
ke sgecified along with a brief descrip-
ticn of any analysie required. The key
events or trilestcnes that are constrained
ty each requirement will be identified.
The document(s) that provide a detailed
definiticn of the implementation plan will
alsc ke referenced.

E. The second secticn ¢f each plan shall con-
tain a matrix cf all subsystems conponents
¢r GSE end item certification and identify
the certification method for each type of
pecforrance and environment requirements.



TAELE 7-IV.- DOCUMENTS SUBMITTED 1TC SSEC CKLY UPCE FECUEST - CCNTINUELD

__Source_ OFR IescripticnsCeraents _ ___Eeference

For certificaticn tests, the numker of
specimens, test type, test rigor and gual-
ity assurance regquirements will he summar-
ized. The extent of any analysis or sim-
vlaticn required will also ke descrited,
identifying data sources, analytical tech-
niques and the tyre <f results to ke pro-
vided., Where appropriate, reference will
ke made to docunentation that further de-
tails the methcd of implementation.

35R-1 EEE Parts J.H,K EPO Each FEE part gzhall be controlled by a specifica- NHB 5300.4(1D)
Specification tion (or ccrbination of specifications) that de- 10301, para B.c
lineate as a rinimum: complete identification of
the part; rhysical, envircnmental, and performance
requirements; reliability regquirements including
insgecticns and tests fer gqualification, acceptaunce,
and lct =asgpling where required; explicit regquire-
rents to he catisfied in accepting parts for use in
the contract bardware ircludirg 100 percent screen
and burn-in; packaging, stcrage, and handling re-
gquirements; traceability requirements; and data re-
tenticn and submittal requirements.

3S5R-2 Nonccnformance J MK EPO paragraph 1CEC€ of Feference ccntains infcrmation NHB 5300.4(1D)
Repcrting on this type of repcrting. ID506, para 2

ISR=~3 Ceontractor J M, E EEC Where workmanship standards are necessary, they NHE 5300.4(1D)
Workmanship shall be bas¢d upon related process specification ID504, para 5
Stapdards requirements (Flectrical Asszeubly, Fabrication

Processes, Structures, Ref. Info.). The standards
shall ccntain approrriate preduct acceptance/rejec-
ticn criteria in visval form.

ISE-4 Rcceptance J MK EEC Acceptance datasinformaticn packages (ADP) shall be WNHB 5300.4({1D)
Lata Eackage submitted fcr each deliverable enéd item including Ip505, para 6
support equiprent. The system used for ccoplila- Table 7-XVIII
tion, storage, and display cof the acceptance data
shall make maxirur use cf autcmated data starage
systems such as ccuputer storage, microfilm, etc.,
to support KASA acceptance and minierize the amount
of hard-ccypy data tc be shipped with the hardware.
Specific recuirements relative to which data must
be displayed for acceptance and which data must
accompany the hardware at shipsent shall te



TABLE 7-IV.- DOCUNMENTS SUBNMITIED TC SSEC CNiY¥ UPCN FECUEST - CCNTINODED

e EescripticnsCopnents

Reference

coordinated with NASA, JSC, and the Systen
ccntractor for fimal resoluticn. Specific data
requirements are shewn in Table 7-¥VIII.

These data shall doecument the results of EEE parts
agtplicaticn and strees analysis reviews condocted
prior tc design release for black Loxes as folleows.

d. Ceterminaticn c¢f electrical, thermal, and
pechanical =tresses experienced by fparts
in their equipment arplicaticn and veri-
ficaticp of cospliance with derating re-

E. cConsideraticn cf functicnal adeguacy and
possible sensitivity cf parts to specific

The data shall provide status in the following

a, GLefining thecse limited shelf-life itens
installed in vehicles having a ccepliance
due within 90 calendar days

k. 1Theose items that have not had compliance

c. Alphapumeric listing including serial
nucker of all limited shelf-life items in
the program and those life limits includ-
ing next ccompliance due

d. Status cf limited-life items installed or
vehicle-ky-vehicle nunber cn reguest to
syppert readiness review

The documentaticn shall be grcvided for flight or
flight~type rressure vessels and pressure vessels
installed in associated grcund supfport equirment
that intexrfaces with flight hardware. Informwmationm
te be included is described in Tatle 7-XIX.

Number Title Sgurce QPR
35R-5 EEE Part Appli- J,K,. N EPO
cation Analy-
sis Report
guirements
apglications
3SR-6 (Reserved}
33R-7 Limited Life J. MK ESC
Statues Regorts areas.
accceplished
3SR-8 Pressure Vessel J, MK EPQ
Historical
Data
3S5F~9 (Feserved)
35F~10 (Reserved)

RHB 5300.4 (1D)

NHEB S5300.4(1C)
ID505, para 6
Table 7-XIX
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Title

SQurce

COCUMENTS SUBMITTED 1C SSFC CNIY UECH RECUEST - CONCLODED

OFE

Lescripticn/Celmerts

3sg-11

A5R-12

Sampling
Procedures

Iist of Critical
Frocesses

JeH K

EFC

Sampling glans, cther thanm thcse contained in the
existing gilitary document, may be utilized by the
contractor after apprcval cf WASA or its designated
Gecvernment quality representative. PNonmilitary
acceptance sabplirg prccedures to be employed in
the inspecticn ¢f Shuttle hardware will be
submitted fcr aprreval 10 days prior to irplemen-
tation.

The procedures =hall ccrtain justification and
raticrale, identificaticn of types of parts to

be sampled, method and criteria for determining
characteristics of hardware to be verified, method
of maintaining histcrical data relative tc sanpling

NHB £300.4(1D}
ID 510, para 1

results, methcds. for assuring randomness in selection

cf sarples, criteria tc be used in determining bheed
for change tc plan (reduced, ncrmal, tightened).

(TBL}

NHB 5300.4 (1D)
para (TBD)



PROGRAM DEFINITIGN AND REQUIRENENTS VOLUMES (18A-1)

—Yolume_
I Program Description and Requirenments
Baseline
I1 Program Structure and Responsibilities
I1I Program Flamning and Analysis
Iv Configuration Management
v Information Management
VI GPE Management
VIiI Reserved
VIIil Hission Operations
I Ground Crerations
X Flight and Ground System Specification
XI Crew COperations
III Integrated Logistics
IIIIX Reserved
IIV. Paylcad Accommodations
xv Resogrce Management Folicy and
Requirements
IV Cost per Flight Parameters Contrel
Document
XVII Reserved
XVIII Software
Note: See JSCL77C0, vol.

TABLE /=V.=- LIST

OF SPACE SHUTTLE LEVEL ir

__Title _.

~QFB_

Ly

Lv

Lv.

Lv

LY

LV

LF

LG

LF

LF

LG

Lp

LR

1R

FA

I for brief descriptions of each Volume.
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. TABLE 7-VI.- LIST OF REQUIREHEHTS/DEFINITIDN DOCUMENTIS

--Bgok__

1

6

STRUOCTURES
Fuselage Structure
Crew Module
Wings
Yertical Stabilizer
TPS External insulaticn
TPSs lLeading Edge
TFS Internal Insulaticn

MECHANICAL SYSTEMS
Landing System
peceleraticn Systen
Docking Mechanism
separaticn Mechanism
Actuation Mechanisw
payload Retention and Ceployment

PROPULSICN
Main FEronulsiicn
Reacticn Ccetitrol
Ortital Maneuver Prcpulsion
Airbreatl ing Eropulsion

POWER
Flectrical Pover
Hydraulics
puxiliary Pcwer Unit
¢grdnance

AVIQNICS
Guidance, Navigation, and Contrcl
Cccomunication and Tracking
pisplays and Controls
Instrumentation
pata Erocess and Software
Electrical Power Distribution and Control
Computers _
Shnttle Avionics Integraticn lab

ENVIRCNMENTAL CONTROL AND LIFF SUPPCRI
Atmosgpheric Revitalization
Life Support
Thermal Control
{Continued)



TABLE 7-V.- LIST OF SPACE SHUTTLE LEVEL 1

PROGRAM DEFINITION AND REQUIREMENTS VOLUMES (1MA-1)

_¥clupe. e Title __________________ _SEE_
I Program Description and Requirements Iv
Baseline ‘

11 Detail Frogram Interrelationships Ly

111 Prcgram Analjsis and Flanning 1V

IV Configuration Managemenf v

v Informaticn Management Lv

VI GFE Managenment ‘ 1v

VII Procurement Mahagement : 1v

VIII Mission Cperations ‘ ‘ 1F

Ix Grcund Cperations : LG

X Flight and :ound System Specification 1¥

XI Crew Cperat ins ' 1F

XII Integrated rugistics : 1c
XIII Reserved

XIv Paylcad Accommodations 1E

Xv Resource FManagement Folicy aﬁd IE

Requirenments

IVl Cost per Flight Parameters Control 1F
‘ Document

XVIX Program Management Manual 1v

XVIII Software FA

Note: See JSCC77C0, Vol, I for brief descriptions of each Volurme.



TABLE 7-VI.- LIST OF REQUIREMENTS/DEFINITION LCCUEENTS {2EK-6)

Title

——

1 STRUCTURES

' Fuselage Structure
Crew Module
Wings
Vertical Statilizer
TES External Insulation
TES leading Edge
1% Internal Insulation

2 MECHANICAL SYSTEMS
landing System
Deceleration System
Docking Mechanism
Separation Mechanism
Actuation Mechanism
Fayload Fetention and Deployment

3 PRCEULSICN
Main Frcpulsion
Reaction Control
crtital Maneuver Prorulsion
Rirbreathing EFropulsion

4 FECHEF
Electrical Power
Hydraulics
Auxiliary Power Unit
Crdnance

o) AVICNICS
Guidance, Navigation, and Control
Communication and Tracking
LCisplays and Controls
Instrumentation
DCata Frocess and Software
Electrical Power Distrikution and Contrcl
Ccmputers
Shuttle Avionics Integration Lak

6 ENVIRCNMENTAL CCNTECL AND LIFE SUPECRT
Atmospheric Revitalizaticn

ILife Support
Thermal Ccntrol

(continued)
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10

11

12

13
14
15

16

TABLE 7-VI.- LIST OF REQUIREMENTS/TCEFINITION

DOCUMENTS (2EN-6) =- CONCLUDEL

Iitle

CREW STATICN AND ECUIEMENT
~ Cabin Arrangement ‘
Crew Frovisions and Accommodaticns

SOLIC RCCKET BOOSTER
EXTEENAL TANK

GROUND SUEPORT EQUIPMENT
Manufacturing Support GSE
Majer Ground Test GSE
Flight Test GSE
Grcund Software

FACIIITIES

Mfg. Supt. Facility

Majecr Ground Testing Facility

Flight Testing Facility

Frod. Operations Facility
MAJCE GECUND TEST

Main Ercpulsion

Thermal Vacuum

‘Vikroacoustic

Bydraulic Flight Ccntrecl
Grcund Vibration

MCCERUES
TRAINEES
FLIGET TEST FEQUIKEMENTS

PAYLCAD ACCCMMCDATIONS

- —————



TABLE 7-VII.~ TYPICAL QGUTILINE FOR

REQUIREMENTS/DEFINITION DOCUMENTS (2EN-6)

—— A o

e e T e e S o . St o o S e

BECUIREMENIS

3.1 GEREFAL :
(This section common to all books will reference
system specifications and CEI for General Fequire-
ments.)

3.2 AVICNICS REQUIREMENTS
3.2.1 Ferformance Requirements
3.2.z Cesign Requirenments
3.2.3 1Interface Eequirements (if applicakle)
(This section contains requirements which are
comnmcn to avionics as a generic category;
e.g., Radiation Survivability Cafpability.)

AEQVE INFORMATION ACCUMULATED AT AVIONICS BCCHK LEVEL

Volume 1 Guidance, Navigation, and Ccntrcl
Volume 2 Communications and Tracking
Volume 3 Displays and Controls
Vclume 4 Instrumentation
- Volume 5 Data Processing and Scftware
Volume 6 Electrical Power Distrituticm and Contrcl
Vclume 7 Ccmputers
Yolume 8 System Integraticn Labcratery

3.3 SUBSYSTEM REQUIREMENTS :
3.3.1 FPerformance Requirements (FPuncticnal at
Mission EFhase)

3.3.2 Design Reguirements (Fhysical by "illities")
3.3.3 Ground Suppcrt Requirements
3.3.4 Interface ERequirements

e T e e e

4.1 LCEVELCFMENT FLAN FOR
4.2 CERTIFICATICN HKECUIREMENTS
4.3 ACCEETANCE ANLC CHECKQUT REQUIREMENTIE

(continued)
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IABLE 7-VII.- TYPICAL CUTLINE EOF

REQUIREMENIS/DEFINITICN COCUMENTS (2EN-6) +« CONCLULEL

schematic/process specs, etc.)

5.1 SUBRSYSTEM DESCRIPTION

5.2 SUBSYSTEM EFERFORMANCE AND CHARACTERISTICS
5.3 SUBSYSTEM INTERFACES

(ABCVE INFORMATICON ACCUMULATED AT SUBSYSTEM
VOLUME LEVEL.)



10
11
12
13
14

TAELE 7-VIII.- REQUIRED ELEMENTS FCR

IMMECIATE FROBLEM REPORTS (2PA-1)

__Contents

o — —————— A ——— ———— — —— -

Date of occurrence

location of article at time of cccurrence

Test or operation being performed at time of
CCCUITLence

Frevalent conditions at time 0f cccurrence

Nonconforming article: part numker, part name,
serial number

Contractor deliverakle ites descripticn

Indication of whether ncnccnformance is a failure
cr unsatisfactory condition

Symptom cf nonccpnformance

Brief narrative descripticn of nonconformance,
including ccnparison of expected events with
actual events (¢r results)

Criticality with relaticnship tc¢ missicn effects

Caucse c¢f ncncenformance, if known

Contract nunker

Test dccument number

Suksystem affected
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12
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15
16
17
18
19

TAELE 7-IX.- REQUIRED ELEMENIS FCR

SUBSEQUENTI PROBLEM REPORIS (2Pa-1)

coptents

Unlquely identifiable repcrt number

Late of cccurrence

Location of article at time of occurrence

Test or operation being performed at time of
oCCUrrence

Prevalent conditions at time of occurrence

Ncncenforming article: part numker, part nanme,
serial nunmkter, manufacturer, next higher
assemtly part numkter

Next higher assembly: part numker, serial nusmber,
manufacturer

Contractor deliverable iter descripticn

Indication of whether ncnccnformance is a failure
or unsatisfactory condition

Sympton ¢f nonccnformance

Brief narrative description of nonconformance,
including comparison of expected events with
actual events (cr results)

Criticality of nonconfcrmance with relaticnshig

. tc mission effects

Indication of whether problem is due to design
deficiency or manufacturing inccnsistency

Ccntract number

Test document nunker

Time cycle in use

Subsystem affected

Planned date of dispositioning

All end items that may be affected ky the prcklenm



TABLE 7~X.- ELEMENTS OF OPEN PROBIEMS LIE=T {2EA-2)

_Number _Contents

- — D e it i Wk S A i . A —

1 Prctlem Action Center (PAC) number

2 Date of occurrence or detection of nonccnformance

3 Indicaticn of whether ncnccrnformance classified acs
failure or unsatisfactory cenditicn

4 part number on which nonconformance occurred
5 Part name on which nonconformance occurred
6 Serial number of part on which ncnccnformance
occured
7 manufacturer of part on which nonconformance cccurred
8 symptcn cf nenconformance
9 Test reing perfcrmed at time of cccurrence
10 Brief narrative descripticn of nonccnformance
11 End item on which nonconformance occurred, if
applicable '
12 Prevalent conditions at time of mcnccnfcrmance
13 All end itews that may be affected by ncnccnfcrmance
L) Prcklem report numbers and dates that relate to
the same problem, as availakble
15 Criticality of nonconformance
16 Indication of whether nonccnformance is design cr
manufacturing oriented, as availalkle
17 Analysis results, including lakoratory test results,
as availatle
18 cause of nonccnformance, as availakle
19 Corrective action, as available
20 Estimated closeocut date
21 Late prcktlem is closed



)

10
L

12
13

14
15

16

17
18
19
20
21
22
23

24
25
26

TABELE 7-XI.- EIEMERTS OF PROELEM CICSECUT

AND EXPLANATICNS FEEOBT (2BA-3)

Contents

—-—— - — -

Uniquely. identifiable report number

Date of occurrence

location of article at time of cccurrence

Test or operation being performed at time of
cccurrence

Prevalent conditions at time of cccurrence

Nonconforming article: part number, paxrt parve,
serial number, manufacturer, next higher
assembly part number

Next higher assembly: fpart pname, serial nueter,
manufacturer

Ccntractor deliverakle and end item descrigpticn

Indication of whether nonccnformance is a failure
or unsatisfactory ccndition

Symptom ¢f nonconformance

Erief narrative descripticn of ncmnccnfcimance,
including ccmparison ¢f expected events with
actyal events (or results)

Criticality of nonccnfcrmance with relaticnship
tc mission effects

Indication of whether fproblem is due to desigr
deficiency or manufacturing inccnsistency

Restltes cf analysis, including lakoratory tests

Corrective action that has been estaklished
(closeout), including reference tc releaced
documentation establishing this ccrrective acticn

Effcrts made to determine nonconformance cause
(explanation)

Cause of nonccnfcrmance (clcsecut)

Contract numkter

Test document number

Time cycles in use

Suksystem affected

Late of dispositicning

Problem repcrt numbers, and dates, that relate
tc the =ame problen

Previous history cf ncncenforming article

Explanation rationale {(explanaticn)

Assurance that explanations using redundancy
andsor alternate modes of operation as one cf
the elements dc not negate each c¢ther
(explanaticn)

{continued)
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TABLE 7-%I.- ELEMENTS CF FRCELEM CICSECUT

AND EXELANATICNS FEEFORT (2PA-3) - CCNCLUDED

Number_ — Contents __ _____ e
27 Date when last test of article, prior tc miscsicn,
is to te rerformed; statement as tc whether cr
not nonccnformance is detectable during missicn
(explanaticn)

28 Effect ¢n mission if nonccnformance recurred and
reconmended operaticnal wcrkarcund prccedures
(explanaticn)

29 Vehicie effectivity of problem closeoutsexplanaticn
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TABLE 7-XIX.- ELEMENTS OF FAILURE MNCDE AKD

EFFECT ANALYSIS REPORT (2SR-4)

Number contents

—— A —— ——— —— —— —— —  —— e —— i — P P AP LS N T TR . AR S = —— - ——— Wl .

1 System/subsystem asserblysitem - Identification of
item for which the FMEA is keing conducted tc
the level of its identity

2 Preparedsapproved by - Identificaticn of analyst
whc performed the FMEA and individuvals resgcncsible
for overall FMER effoxt

3 Pagesdate/superseded - Fages numbered and dated
individually; each page indicating tctal rumkered
pages per item, superseded page dates indicated

4 Item identification - Name, identification numker,
drawing numkter by which the ccntractcr identifies
and describes each compcnent ¢r mcdule.
Drawing Feference LCesignation: Identificaticn cf
the ccmpcnent or module on the schematic. Cuantity:
Total numkter of items in the =suksystern.

5 System logic diagram number (if applicakle) -
Identificaticn number of FMER system logic blcck
diagram and of the function

6 Functicn = Ccncise statement cf the functicn
- performed
7 Failure mode and cause - Identificaticn cf the

specific failure mode after considering the fcur
tasic failure ccnditicns

{1) Fremature cperaticn

(2} Failure to cperate at a pre=cr1bed time

{(3) Failure to cease operation at a prescribed
time

{(4) Failure during operaticn

For each applicable failure mcde, the majcr
cause (s) including cperaticnal and envircnmental
stress facteors described, if known

i Mission phase - Phase of mission in which failure
occurs, e.g., Prelaunch: checkaout, ccuntdcwn;
Flight: bcest phase, earth orbit, etc.

9 Failure effect on - Subsystem, interfacing subsystern
(i.e., system), missionscrew, element ands/cr vehicle
as required.

10 Failure detecticn methed - B descripticn aof the
methods by which the failure could Le detected
11 Correcting action - 2an jidentification of correcting
{continued)
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TABLF 7-XII.- EIFMENTS5 C¥ FAILURE MCLE AND

EFFECT ANALYSIS EREEORT (2SE-4) - CCNCLUDED

Number Contents

acticon, automatic cr manual, which cculd ke taken
tc circumvent the failure. Include statement cf
alternate means of operations and redundancy available
after failure.

12 Failure mcde criticality category designaticn -
Categorization cf failure mcde criticality in
relaticn to crew safety and mission effect

Criticality 2 or 3 equipment shall ke furtker
evaluated in accordance with the redundancy hard-
ware screens described telcw. A notaticn will bhe
made identifying each screen the hardware dces
nct fpass.

(1) 1The redundant elements are not capaktle cf
checkcut during the ncrral missich turn-
arcund sequence

(z) loss of a redundant element is not readily
detectable by the flight crew

(3) All redundant elements can be lcst Ly a
single credible cause cr event such as
contaminaticn or explosion,

13 Revision - A notation shall ke made opposite ¢ach
entry that has been changed since the previcus
sukpittal.

14 Time frame - Time required to make corrective acticn
and time available to be included. :

15 Ground rules and assumpticns - Statement c¢f all grcund
rules and assumpticns fcllowed during the perfcrmance
cf FFEA.

16 Remark=ss/Hazards ~ Statements of any remarks, recCmE&ED=-

dations, and potential hazards as required.



"ABLE 7-XIII.- ELEMENTS OF CRITICAL ITEMS LIST (CIL) (2SE-8)

- A S el

10

11

e S i P o " w1} S0 e S U P U T . M - o bk S i S e A S S — . S —

System/subsysten/assenblysitem - Identifies tke
item on the CIL. 1Include on the CII all criticality
1,2z, and 3-Suk-1I itesns.

Criticality category - Identifies the criticality
category of entries considered on the CIL. The
entries should be grouped imtc criticality
cateqgories 1, 2, and 3-Sub-I items.

FMEA reference - Entries shculd e referenced tc
the FMEA from which they were derived.

Prepared bysapproved - Identifies the analyst fpre-
paring the CILI and the approgriate individuals
responsible for the overall FMEA/CII effcrt.

Datassuperseding - The date on which each page is
approved should be entered. If the page Leing
sutmitted supersedes a previcusly submitted fage,
the date of the previcus page shculd ke entered
cn the superseding line., If there has Leen noc
Frevious submission, "None" should Le entered.

Itenm identification - Identifies the itew name and
item number with the entry.

Failure mode and cause -~ Identifies the failvure
node and major cause(s) asscciated with the entry.

Failure effect - Identifies the specific effects
associated with the entry. The effect statement
should specify the safety and mission success
CONSEqUENncCes. .

Raticnale for acceéptability - Identifies the
rationale or justifiitem cation for retaining tke critical
item where no raticnale or justificaticn is given,
corrective action(s) for eliminating the critical item
cshall be given. _

Redundancy hardware screens - Indicates each
redundancy screening criteria which the
redundant item fails as descrited in item 1 cf
the FMEA. If the item passed all redundancy screening
criteria, indicate the criticality.

Corrective actionsretenticn classificaticn - The
critical item should be classified as follcws:

A1. Item for which design action is
reccnmended.

A2. 1Item for which additional in-flighkt and
ground procedures (cperaticnal, test, and
manufacturing) are reccmmended.

(continued)

7=61



TABLE 7-XIII.- ELEMENTS CF CRITICAI ITEHNS

LIST {(CIL) (2SR-8) - CONCLUDED

Bumber_ o meme—-o---SQBtents e

B. Item for which analysis and test results
support acceptability and adequate fic~
cedures exist tc minimize the effect cf
cccurrence or eliminate proklen.

C. Ttem invelving passive equipment charac-
teristics. Adeqguate safety margins e€xist
and test results prcve acceptability.

12 Critical item identificaticn - indicates the tctal

’ punker aof critical items resulting frcm use cf
the item (i.e., same part numker) in the design.

13 Revision - An identifier shculd ke placed in the
revisicn blcck opposite each entry that hag been
changed since the previcus sukmittal.

14 Total critical iters - Include the total nurker of

critical items by criticality. The summaticn chall
be performed in a manner such that one itew shall be

ccuented uniquely.



TABLE 7-%¥IV.- FIEMENTS OF REQUEST, SUBSTITUIIONS

wro

AND DEVIATICNS, EEE PARTS FEECRT (2SE-11)

contents

—— —— e e A T W S — a ————  — ) —— e T ——— . —

Equipment name, function and criticality, ccwmpcnent
nunber and serial number, suppliers/sukccntractcr
and effectivity.

Sukassenbly name, numker, and criticality.

Fart name, type and ccuomon designatien (clcsest
ccnmercial equivalent), specificaticn number and
part manufacturer of the parts contained in the
as~designed equigment.

Deviated or substitute part numkexr, part manu-
facturer and specification numker, part nare,
Fart type, common designation (closest ccemerical
€quivalent).

Salient differences including SCD relialkility and
guality requirements and screening and kurn-in
between design baseline and deviated or sut-
stitute parts.

Qualification status and basis of qualificaticn cf
deviated or substitute part.

limited life (yes, nc).

Justification for deviaticn or substituticn in-
cluvding technical adequacy of deviated or sub-

" stitute part. Where a limited life item is
affected, the ccntractcr shall ensure that fprcper
‘changes are made to limited life control lists.



TABLE 7-XV - ELEMENTS OF SAFETY ANALYSIS EREECRT (256-1)

Number_ _Contenmts___ ____ ____ ____ __
1 Hazard Bnalysis Results including, as applicable:
systemssubsystemsassemblysitem; Reference documen~
taticnsdravwing; Reference FMEA; Event/Missicr

Phase; Fagesdatesrevisicn; Pregparedsapprcved hy.

The Hazard Analysis shall consist of: -

a. Hazard Identification including descripticn
and cause,

b. Hazard Effects on perscnnel and egquigprernt,
including missionseventysactivity effects and
response time available.

c¢. Hazard level

d. Hazard Ccntrol Acticns, including preventive
peasures considered and corrective acticn(s)
selected (Hazard FKeduction Frecedence Sequence};
remedial measures considered; risk assessgent,
and acticns required.

2 2 record of acceptable and unaccegtable risks, in-
cluding supporting ratiocnale.
3 A Hazard Status summary, consisting of:

é. HA# - Hazard analysis sheet identificatico
numker.

— e it o o e i i

e v — — — o i - U —

to the identified hazard prior to applyinc the
ERES (Hazard Reducticn Frecedence Seguerce)
corrective acticn. Include hazard carried cver
fcr tracking frcm previcus phases:

"CA" - Catastrophic

"CEY - Critical
"CN" - Ccntrolled

v — . ——— - o S . . T S — o —

verificationsaccorplishment of the HEES ccr-
rective action.

{continued)}
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TABLE 7-X%V - ELEMENT OF SAFETY ANALYSIS
FEEEOET (25E-1) - Concluded

contents

T A Gl e G ol A A S S S —— . ——

cf sters proposed to eliminate or reduce tte
hazard: :

"L" - Lesign

"s" - Safety Cevice(s)
“W" - Warning Device (g}
WE" - Frocedure(s)

f. JIpacking Hagard lLevel - The hazard level assigned
after considering HRPS ccLrective acticn.

"CAY" - Castastrophic. PBResidual hazard, requires
tracking.

WCR" - Critical.  Residual hazard, requires
tracking.

“CA/CN", “CR/CN" - Hazard level has Lkeen
reduced, but HRPS rationale tequires =study cr
verificaticnsacconplishment,

"CN" - Ccntrolled. Hazard level has been re-
duced via proven decsign or verificationsaccce-
tlicshment of HFES step(s). TCesign accomgplish-
rent must te ccnfirmed at CDEk., HRPS acccu-
plishrent must be ccnfirmed by successful
ccompleticn of test programs, analyses, cr
training progranms. :

HE" - Fliminated. Hazard has teen elimirated
ky design.

9. Eeparks - Flag cut residual hazards ("CA" cr
WCR") and recommend rescluticn. Emghasize
thcse hazards requiring further study, test,
or analysis and status of resolution - nct
started, ip_work, comgleted, cr NA. Identify

hazards reccmmended tc be accepted and reference
risk assessment rationale.

list of safety requirements in element and sut-
system specifications, including a cress-refer-
ence to specificaticn paragraghs.



TAELE 7-XVI - MASS EROFERTIES REECKTING FELAN

I. FURECSE

The purpcse of this plan is tc detail the mass property
reperting reguired from each prcject element and to establish
the methcd and fprccedures for ccmbining the project elewment
inputs into ap integrated mass property reporting systern.

11. RESECNSIBIIITIES

R. Ercgrap_Cffice
Has cverall responsibility for providing integrated wass
property repcrting systen.

B. Systep_Cgntractoer

Respecneibtle fer preparation of Shuttle Mass Froperty
mcnthly repcrts. Assuring that data have keen correctly
integrated and that Frcject Cffices/element ccntractors have
been supplied necessary data (Rcckwell input data) that they
require tc generate element data.

C. Eroject Cffices

Have responsibility fcr providing the element mass fpIcperty
data descrilbed below. 1These data shall be provided directly to |
the system contractcr frcm the €lement ccntractcrs. The
Project Offices shall provide liaiscn perscnnel (NASA thrcugh
cecrdinaticn meetings and element ccntractors as required
through on-site support at system contractor) to the
system contractor tc assure establishwent cf ccneistent
reporting techniques and data requirements.

D. Integration Divisicn_(Frogram_Cperations Cffice)

e i B m e e S o e T o S —— . S ——

Is resgonsikle tc the Program Office for the c¢verall
NASA cocrdinaticn and monitoring of the system contractcr in
the area of mass prcperties regcrting.

11I1. PREFQOETING FECUIREMENTS

A. HMonthly Weight Repcrting

Each major element ccntractcr shall sukpit the fcllewing
specific informaticn. [ata tase tapes are nct required until
six months after ATF. Tape formats shall ke ccmpatible with

(continued)
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TABLE 7-XVI - MASS EFCEERTIES HEFORTING FIAN

requirements as defined in next section.

1. Weight data base shall be sukmitted monthly and
shall be reported tc the detailed ccmpcnent level cp tage.
Identification of individual ccrpcnents by drawing nurker or
functicnal ccde plus vehicle effectivity code shall be prcvided.
Changes in ccoponent weight from month to month shall Le identi-
fied and explanation cf the charge shall ke prcvided. Alsc,
the maturity of all weight reporting shall be identified
(i.e., layout, estimated, calculated or actual).

2. Mass Froperty Data

a. Weight and Center of Gravity - %eight ard
center of gravity ¢f all components shall be presented tc the
nearest pound and inch (in all three axes), respectively.

k. Mass Moment and Froducts of Inertia - The mass
poment and prcducts of inertia of all components shall ke given
tc the nearest slug-feet (10-6) squared akout three mutvally
perpendicular axes through the center cf gravity.

3. Current potential weight increases or decreases
shall be sukmitted as part of this monthly weight and mass
prcrerty report. Action being taken kty the ccntractar cr action
required by NASA in implementing these weight changes shculd te
noted, including the status in regard tc isplementing these
changes. ‘

4, 1The contractor shall provide sufficient engineering
data in the weight and mass property regort tc define the
fcllcwing. These data need to be updated only if a change has
cccurred.

a. Drawings and/or sketches which show detailed
configurations with sufficient dimemnsicnal data tc shcw lccation
of expendable tanks, mechanical systems, interfaces, majcr
staticn lccaticns, ccordinate system, etc.

b. ET and SRE fluid and prcpellant tank capacities,
residuals, derleticn sequences, and depletion takles which shew
incremental mass property variations. Ehysical characteristics
of fluids and propellants shall alsc ke included.

c. Design data utilized fcr determining weight
shall be defined; i.e., =sizing criteria, lcad factors, etc.

{continued)
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TABLE 7-XVI - MASS EFCEERTIES REPORIING FIAR

5. sSummary ¢f critical weight and wmass fIrofperty
elements (i.€., €.9. boundaries, slcsh models, €tc.).

B. Mass Froperties_History log

An actual weight lcg shall be maintained ky each
element contractor for each major end item. The lcg shall
previde mass preperties informaticn applicable to acceptance,
delivery, and instructions for subseguent weighing of the
vehicle during operaticns. The lcg shall ccnsist cf:

1. Title Fage

2. Talkle cf Contents

3. Actual Weight and Palance Feccrds

4, Reccrd of Iteus Renoved,VAdded andsor Replaced

5. Basic Weight Check List |

7. 1Tables and Charts

| a. Weigbhing Imnstructions
k. Vehicle Diagranm
c. Ccmpartment or Locker lLoading [ata
d. Center of Gravity LCata .
€. Fluid and Eropellant Typical loading
f. EFayvload Cargo loading [ata
iv. "WEIGHT DATA BASE TAFE FCHEMAT ANL EECUIFEMENTS

A. Either 7 or 9 track tapes are acceptalle.

B. All tapes_must be_clearly_lakeled. 1latel must
contain:

1. Vendor's nane

2. Feelyvolume identificaticn

{continued)
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TABLE 7-XVI ~ MASS EROPERTIES REPORTING PLAN - CCHNCICDED

3. HRumker of tracks (7 - 9)

4. FERecording density, tits/inch

5. Iogibal record length (blccking factor)
7. Numker of files

8. For SL tapes: DSN fcr each file

C. A_letter cf transmitigl shall e sept secrarately
for_each_tare. This letter shall clearly describte the data on

each volume and file, and shall specifically reference tte
vendor's reel identificaticn numker.

V. SCHELULE
A. Monthly Wejght Kercrts

Initial submittal due on the 15th of the month
follcwing the first full month after ATP. Suksequent suleittals
are due monthly and are to ke delivered tc Ecckwell Internaticnal
(system contractor) ty the 15th cf each mcnth such that tctal
Shuttle (Orbiter, ET, SRB) mass fproperties repcrt can ke integrated
by the first cf the follcwing mcnth.

B. Mass_FEroperties Hjistory_ lgog

Initial submittal at delivery. Lcgs shall ke kept
updated throughout life of vehicle/hardware.

VI. CCCRDINATICE MEETINGS
NASA (JSC, MSFC, etc.), Rockwell Internaticnal, ard

element contractors shall hcld pericdic meetings to resclve mass
prcperty repcrting and format issues.



TABLE 7-XVII - INTEGRATEL SCHEMATICS

levels of inteqrated schematics are as fcllcws:

a., Shuttle suksystem block diagrams. This schematic will
depict a gross relaticnship ketween the subsystenms, elemerts, and
support equipment and will shcw gross functicnal interfaces.

b. Vehicle integrated schewmatics will depict the relaticn-
chip ¢f the ccopcnents within the subsystems and their relaticn-
ship to the ccmpcnents of other subsystems. The level cf detail
will inciude klack box interface plug and pin detail. Ip addition
tc the operational subsyster, the schematics %ill shcw grcunding
and shielding details, prcvide convenient pictorial representa-
ticn cf ccntrcls and displays and include tatular listings
necessary tc prcvide access to schematic representaticn cf
specific contrcls, disglays, remcte ccnmands, and instrumentation
response channels.

c. The vehicle and support equipment integrated schematics
will depict the relaticnship between the vehicle subsystess
and the suppcrt equipment including facility involvement for
cach station or site. The level cf detail and areas cf involve-
ment will be the same as in item 2 preceding.

The System Contractor shall alsc prepare and maintain systeun
level integrated schematics fcr:

a. Majcr Grcund Test
b. KEC 1Test and Cperations

The System Ccntractcr Integrated Schematics =hall include a
symbology index tc standardize prcgrag-wide use cf ‘symkcls for
integrated schematics. Element ccntractors will prepare and
maintain thcse integrated schematics fcr the Shuttle elements
as considered necessary by the Prcject cfficer. Elemert
ccntractcrs shall supply the System Ccntractor with the design
data necessary tc be included in the system level integrated
schematices.,



TABLE 7-~XVIII - ELEMENTS CF ACCEPTANCE CATA EACKACGE

The follcwing information shall be availakle for each end
item, with the capakility to transmit the infcrmaticn with the
end item, for non-flight hardware end items and fcr less ccmplex
items, apprcpriate perticns of such data will be included,
copmensurate with the complexity and end-use of the hardware.

1. Operatipg _TimesCycle - Information identifying time/
cycle sensitive items ipnstalled in the end item, the allcwable
design limitaticns of each, accumulated operating timescycles
and remaining times/cycles, including required action pcints such
as operation, insgecticn, or mainternance.

2. Age_Sensitive_ltems - Information identifying each age
sencitve item installed in the end item, the design life lieita-
tion and expiraticn date cf each.

3. Waivers_and_Deyviations - Identification of each

waiversdeviaticn applicable to the end item andsor installed
comronents. '

4. ShortagessCpen_Work - Identificaticn cf each bhardware
shortage/open work item existing at time cf delivery, including
but nct limited tc:

a. Cpen discrepancy reports _

b. Cpen squawks :

c. Uninccrporated engineering requirements (i.e. Engineer-
ing Crders, drawing changes, unaccooplished tests) as
required by the as-desiqned ccnfiguraticn.

: 5. Material_ peview_Acticps - Identificaticr cf cach
Material Review Disposition applicable to the end item andsor its
installed traceakle ccmpcnents (i.e., thcse ccmpcnents requiring
traceability by engineering dccumentaticn). :

6. Removals and Rerlacepents - Identificaticn c¢f each

hardware removalsreplacement frcm systems installaticn thrcugh-
cut subsystem test, integrated systems test and delivery.

7. As-Built Configuratjon - Identification of the as-bkuilt
configuraticn cf each end item including engineering charge
inccrporation, to the traceatle ccompcnent level,

NOTE: ULeltas between the as-designed and as-built cenfig-
uration will be reported as cren wcrk in item 4 above.

{continued)
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TABLE 7-XVIII - ELEMENTS CF ACCEETAKCE
CATA PACKAGE - CORCLUDED

8. Ncnflight Hardware - Identification and locaticn cf
nonflight and temporarily installed hardware items contaimned in
each énd item, including serialized streasers attached tc all
nonflight items not requiring physical remcval tc ccmplete flight
installaticns. : :

9. Test_Results - Information identifying results cf sub-

systems, end items and inteqrated systems tests, including test
variances.

10. GFE_log Books - Lcqg Beccks received with each GFE itens
(i.e., Engine log Books) will te updated as required fcr field
site wmaintenance and transshipped with the hardware.

1t. Field_Site Igransfer Eook - Documenting shcrtages/cgen

work at time of delivery and tc provide a means cf dccurmenting
initial inspecticn cperaticnes/results at the field locaticn.

12, DD_Fcxm 230 - Documenting Government Acceptance.

—r — — R o —

13. Other Eequirements - Additicnal data recuirements that

aprly to a particular end item will be included in the ALE. Thes:
requirezents will be identified by the SSPO or EEC.



TABLE 7 - XIX - ELEMENTIS OF PRESSURE VESSEL HISTCRICAL DATA

The documentation shall be fprovided fcr flight cr
flight~tyre pressure vessels and pressure vessels in-
stalled in associated ground support eguipment that
interfaces with £f1light hardware.

The following documentaticn shall be gprcvided with the
initial delivery of a given type cf rressure vessel, but
need not ke sukmitted on a recurring tasis for subse-
quent deliveries of identical pressure vessels unless
changes are inccrporated. The dccumentaticn shall
indicate hardware effectivity.

1. Manufacturing Sequence of Operaticnos
2. Manufacturing and Frocess fpecifications
(Includes chemical processes, cleaning, welding,
heat treatment, etc.) A
3. Inspection Methods andscr Specificaticons
4. Fluid to Fluid and Fluid tc¢ Materials Ccepatibility
5. Design and gualificaticn Lata

The follecwing documentation will be included in all
Fressure vessel packages shipped to the custcmer fcr
each delivered pressure vessel.

1. Material copmpcsition and mechanical grcperties.

2. Mechanical prcperties cf fcrging and vescel.

3. Heat treatment cf forging and vessel.

4. Fluid exposure and temperature during fakricaticn
€nd testing. '

5. Cleaning materials used, sequence of use, fressure
if aprplicable.

6. Welding, weld jecint preparaticn ccver and Lackug
gases and contrcls, repair procedures and ccntrcls,
filler wire ccmpesiticn.

7. Incspecticn results.

8. Discrepancy and MR reccrds.

9. FPressurization Data Lcg delineating actual chrcnc-
lcgical test and checkout history, including all
prcof, leak and cycling data along with the macni-
tude of pressure, type ¢f fpressurant and numker cf
pressure cycles to which the vessel was subjected.

10. Presstre vessel statement indicating acceptability
for £light use (GSE pressure vessels are excluded
frcm thies requirement).

11. GSE Exclusion. All GSE fpressure vessels which have
been designed, fabricated, and tested tc the require-
ments of the ASME code for Unfired Firessure Vessels.
Secticn VIII, 1971 Edition are excluded from the

{(continued)
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TABLE 7

XIX - ELEMENIS CF FEESSURF VESSFL HISTCERICAL L[ATA

(CCNCLULEE)

abcve reguirement, Lut dccumentaticn reflecting
identification, use, fressure ranges, locaticn and
certification of compliance to design, fakricaticn,
and testing in acccrdance with the ASME Ccde, fct
Unfired Fressure Vessels, Secticn VIII, 1971
Editicn, shall be provided.



DISIBIBUIICK _EECUIEENINIS

The Space Shuttle Program Office (SSEC) requires
certain information in crder to perform its syster
integration function and to surpcrt its interface
with NASA Headquarters. This infcrraticn will ke
provided frecm twc primary scurces - Space Shuttle
Prcject Offices and the Space Shuttle Systern
Ccntractor. Additionally, there is a requirerent
for selected informaticp prcduced by prcgrasn
elements to ke made available fcr use by cther
frogram elements. These requirements must be
reccgnized and treated individually to assure that
the proger commupnicaticn c¢f necessary ipfcrmaticn
is accopglished.

SEACE SEUTTLE FROJECT OFFICES

Scme of the informaticn provided to the prcject
offices by their contractors will also Le¢ made
availakle to the Frcgram Cffice and cther rrccram
elements simultanecusly. This type cf infcrmaticn
may include such iteps as apprcved plans,
schedules, ccnfiguration data, and progress/status
reports, Other informaticn should ke ccnsolidated
at the project level and prcvided tc the Frcgrarn
Cffice accompanied by the rrcject manager's
analysis. This type of information may include
such items as contract activity/status,
costsokligaticn, acticn iten repcrts, impact
analysis, etc. Each prcject cffice shall frcvide
appIcpriate instructions to its respective
centracters regarding the foregcing procedures.

SPACE SHUTTLE SYSTEM INTECGRATICN ANL CFREITEFR
VERICLE DEVEICEMENT CCNIFRCICE

In its rcle as the Space Shuttle Systenm
Contractor, Kockwell Internaticnal, Space
Divisicn, is respcnsible fcr develeging,
acquiring, analyzing, and reporting system-level
information to the Frogram Cffice. This includes
such items as the program schedule, total systeso
mass properties, integrated test frcgranm
requirementssactivities, fprcgran
requirementsysstatus, etc. 1In crder for the System



Ccntractor to accomplish this function, it will le
necesgary for him to have access to certain tyres
of informaticn from other program €lements. Fach
project cffice shall assure that the frcger
arrangements are made with its
ccntractorsyperforming activities tc enable the
System Ccntractor to acquire that informaticn
required to meet his regpcrtcrial ckligations in a8
timely manner. Other Space Shuttle-related
infcrmation generated as a result of NASA in-house
or ccntracted effort, exclusive cf sensitive data,
shall be provided to the System Ccntractor as it
ie develcped and as it has application to systern
or integration aspects of the program. Figure -1
represents a summary description cf the
communicaticns flcw required fcr the Space Shuttle
Program. The cfficial communicaticns flcw that
takes place Ebetween the Program Office and the
Project Cffices is established bty this Ievel II
Erogram LCefiniticn and Fequirewents dccument. The
official communicaticns flow that takes flace
tetween the project offices and their respective
ccntractors is established by contract rrovisicns.
However, various types cf informal ccommunicaticns
and coordinaticn are required to ensure the mcst
cfficient cperaticn of the many elements cf this
program. Each prcject office shall assure that
this requirement is reccgnized and izplemented as
approfpriate to ensure that adequate contractcr-tc-
NASA and centractor~tc-ccntractcr ccmmunicaticns
are pernmitted and enccuraged. All frcgraw
interface with Shuttle users, or the payload
ccomunity, will be accomplished and/or contrclled
by the Ercgram Office.

CISTEIBUTICN INSTIRUCTIONS

The size, ccmplexity, and interrelaticnshigs
inherent tc the Space Shtuttle Prcgram require that
each prcgram €lement have ready access to selected
infcrmaticn developed Ly cther prcgranm elements,
Therefore, informaticn develoged Lty €ach prcgrar
elerent shall be reviewed fcr possikle use by
cther prcgram elements as an integral part cf its
developwent prccess. The respcrnsikility fer this
review ktegins with the informaticn criginmatcr and
ultimately rests with the Space Shuttle Frograwp
Cffice. Ideally, the requirement fcr infcrrmaticn



distribution between program elements will e
identified and accomplished ty the originatcr who
will nctify the Ercqgram Qffice thrcugh the
respective Prcject Office of acticn taken. The
Frogran Office will maintain an cverview cf the
infcrmaticn distribution activities Letween
program elements and direct changes as necessary.

The general distrikuticp regquirements ir Faragrath
8.4 herein are to ke used by all rrcgran
participants as guidelines in determining the
interprcgram element information distrituticno
requirement, if any. Table 8-I is prcvided tc
show the initial intergrogras element distributico
ccneidered appropriate. This listing is
ccnsidered to be the pinimum communication _
requirerents to be implemented Lty the respective
project offices. The specific quantities cf
dccymentsysinformaticn to te distrikuted between
program elements should be negotiated ky the
affected prcgram elements cn ar individval Lasis.
The guantities shculd be tased cn each
destination's minimum requirements to satisfy
Erimary users plus file ccpies to handle
subsequent requests. Where lcw usage is
anticipated, the file ccpies at the sugprlying
lccaticn shculd be relied upon rather than
estaklicshing additional file locaticns.

Each program element shall maintain an accurate
accounting c¢f dccuments prepared and distriluted
as well as dates, quantities, and destinaticrs.
These records shall be made availakle upcr recuest
fcr Frogram Office review. These reviews will be
vsed by the Erogram Cffice to periccically assess
the effectiveness cf irfcrmaticon ccrpunicaticn
among program €lements.



REQUIREMENTS SPACE SHUTTLE
i
PROGRAM OFFICE

SHUTTLE USERS

(PAYLOADS) ACCOMMODATIONS
7z N,
LEVEL Il REQUIREMENTS DOCUMENT
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PROJECT OFFICE
t CONTRACT CONTRACT i
i /
INTEGRATION ELEMENT
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Figure 8-1.- Space Shuttle Program communications flow.



CISTRIBUTION GUIDELINES AND CRITERIA

These guidelines and criteria are provided tc
assist each informaticn-producing activity in
determining the requirements fcr grcviding such
informaticn t¢ cther prcgram elements. The Fkasic
assumpticn in making this determinaticn must ke
that €ach program element can perform its function
mcre efficiently when fully aware of the
relaticnshir and status of all cther prcgrarn
elements. Additicmal ccnsideraticns and boie
sfrecific guidelines are provided herewith.

1. All significant Space Shuttle-related infcr-
maticn produced hy the NASA shall ke prcvided
to the JSC tpace Shuttle Prcgrar dccumentation
file, the System Contractor {(Rockwell
International), and to other Centers and ccn-
tracters as deemed appropriate c¢n the Lkasis cf
content and intended uv=se,

2. All prcgram-level informaticn grcduced Lty the
Integration Ccntractor shall ke provided tc the
SS5FC, e€lewment prcject cffices, and the prime
€lement ccntractors. Prime ccentractcrs %ill ke
tesgcnsikle fcr determining if furthker distri-
kution to subccntractors is required. 1The
excepticn t¢c this guideline i= Type 1 irfcr-
maticn (requiring apprcval), which will
receive wide distribution only after such
approval has keen cktained.

3. All element contractcr develcped infcrmaticn
that is required to support System
Ccntractor system-level reports (designated
RX in Takles 7-I1 tc 7-IV) shall ke fprcvided
rrovided to Rockwell Intermaticnal Ccrp., Space
Division. 1This same critericn apgplies in cases
in which inteqrated reports are prepared Ly )
cther sources (e€.q., SSEQ and KSC).

4. When an infcrmaticn-producing activity has
determined that a wider distrikution is re-
guired on a particular informaticn grodéuct,
the potential recipients shculd ke contacted
to verify their neced.

5. All informaticn should ke shirped ir the
aprrcpriate quantities to designated recirients
at each destinaticn., Preshipeert ccordipaticn
is necessary so that the recifpients can fprerare
for receipt and the necessary internal distri-
tutien.



6. Tesignated recipients fcr irnfcrmaticn shiprents
are shown herewith along with the designated
infcrmaticn manager whc is the pcint cf ccntact
for coordinating requirerents and guantities.

NASA Headquarters (BQS)
MH-B,sHoward Roseman (20Z~755-3188)

Jchnscn Space Center (JSC)
JMEEs/Distribution Cperations -
IV/se. J. Medack (713-483-6361)

Kennedy Space Center (KSC)
IS-rLcC-r¢/Locumentation Livisicon -
SE~MEC/J. S. Ackerman {(3CE-E67-€3(B)

Marcshall Space Flight Center (MSECQ)
AGIS-M-C/sCocumentation Fepository -
SE-FC/T. J. McCullcugh (205-453-2814)

Rockwell Internaticnal Cecrp., Space Civision (SI)
#1-210-100,EA77/R. S. Cccpman (213-S22-2€35)

Rocketdyne (EKD)
Tc ke provided later

Space and Missile Systems Organization (SAMSC)
XRZ/C. Cecllins (213-643-0C22)

LEVEI IY BASEITINE LCCUMENT CISTEIEUTICN

The Frcgram Manager's Level II Easeline is
described in JSC~-C77C0C (Table 7-1II, item -1MA-1).
This dccument ccnsists of multiple volumes, the
Fregaration, maintenance, and distritution cf
which will ke managed ky the Space Shuttle Ficqram
Cffice. TCistribution lists will ke ccntrclled by
the Fanagemwent Systems Office (ILV). This cffice
will receive reccmmended distrituticn requirerents
frcm NASA elements, ccntractors/suvbcentractcrs,
and governmental requestors and will develop the
total distritution list. Distritution quantities
will ke held to a minimum to accommodate pace
change updates at a reascnatle effcrt.
Distrituticn of copies cf all Ltaselined wclumes
will ke accomplished by the JSC Distritution
Center. Within the J5C, distribtuticn will te
handled cn an individualized basis (tky mail ccde)

8«6



to each addressee. However, all cther addressees,
remote to JSC, will receive bulk shipments fcr
internal distribution; each such addressees will
be respensible for internal distritution and for
any further distriktuticn to ccntractcrs cr
subcontractors, as apprcrriate. 21l change
packages updating baselined volumes will be rcuted
frem JSC Distribution Center to the same
addressees as the basic vclumes. Therefcre, it
will ke necessary for each addressee tc maintain
an accurate accounting of document holders sc that
the change packages can ke prcperly rcuted.
Procedures will be estaklished wherekby ccntractcr
representatives, not included on normal
distribution lists, may have access to JSC-C77CC
volures. When such requests result in the
issuance cf cne or mcre vclumes fcr reference
puposes, those volumes %ill nct ke rcutinely
maintained and will be so marked on the vclurme
CCVEI page. ' '



TABLE 8-T.- DISTRIBUTIOCH POR INFORMATION KEQUIREIENTS DCCULIEHTATION - CONTINULD

Minimwa Distribution
Number Title J5C KSC HMSTC _S_D R¥D IMMC SER H(OS SAMSO

1CB-1 (Reserved)

1CcB=~2 (Reserved)

1¢B-3 Level IT Change Reguest X X X X

1CB-4 Interface Control Document (ICD) X X X X X X

1CB-5 System Drawing Index X X X X X X X

1CB=-6 Electromagnetic Compatibility X X X X X X X
Management Plan

1EN=-1 llaster Measurements List X X X X X X X

11G-1 Orbiter Integrated Ground X X X lx X X X X X
Operations Plan (HFT)

11G=-2 System Integrated Ground X X b4 X X X X X h:4
Operations Plan (VFT) :

11.G-3 {(Reserved)

11.G-4 Integrated Logistics Schedule X X X X X b4 X

1'ia=-1 Space Shuttle Level II Program pid X X pid X X

Definition and Requirement (JSC 07700)
1MA=2 (Reserved) .
l.1a=3 (Reserved)

1liia-4 {(Reserved)
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PAELE 8-I.- DISTRIBUTION FOR INFORMATION REQUIREMENTS DOCUMENTATION - CONTINUED

Minimum Distribution

Numbe r Title JS5C KSC MSFC SD RKD MMC SRB HQS SAMSO
1MA=5 Program Operating Plan (POP) '(Requirement, scheduling, and
distribution will be established
by POP call letters) {(Ref. Vol. XV)
1MA-6 Element Contract Data (Data and distribution require-
ments defined in Vol. VII,
JSC-07700)
1MA=-7 Operational Documentation To be published as attachment
Requirements to JSC07700, Vol. XII.
1MA-8 Management Plan, Matl, X X X X
Control and Verification
1ur-1 Master Verification Plan, X X X X X X
Vols. I & II
1MT~2 Vertical Flight Test Require- X X X X X X X X X
nents Document
1MT=-3 (Reserved)
1MT-4 Horizontal Flight Test X X X X X X X X X
Requirements Doc.
18R-1 Qualification Test Requests X X X X
15R~2 Requests, Substitutions and X X X X
Deviations, EEE Parts
1TR-1 System Training Plan X X X X X X X
2CB=-1 End Item Specification X X X X
2CB~2 Drawings and Associated Lists X X X X
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PARLE 8-I.- DISTHIBUTION FNOR INFORMATIOIN REQUIREIENTS DOCUMENTATION - CONTINUED

Minimum Distribution

Wumber Title JSC XKSC (ISFC SD RKXD IMiC SRB HQS SAMSO
2CB-3  System Baseline Accountability X X X X X X X

Report
2CB~4 Space Shuttle Itegrated _ X b:4 X X X X X X X

Program ICD Status List

2CB=5 {Reserved)

2CB=-6 Station Set Specification X b:4 X X
(Development Test Sites)

2CB=7 KSC Station Set Requirements X X X X

2EN-1 lifass Properties Status Reporting X X X X X X X

2EN-2 {Reserved)

2EN-3 {Reserved)

2EN-4 System Wind Tunnel Test X
Status Report

2EN-5 Drawing Release Status PReport X

2EN-6 Requirement/Definition X X X X
Documents

2EN-7 Space Shuttle Definition X X X X X X X X X
Handbo ok )

2EN~8 (Reserved)

2EN-9 Integrated Schematics X X X X



BLE 8-I.- DISTRIBUTION FOR INFORMATION RE

\EMENTS DOCUIENTATION - CONTINUED

Minimum Distribution

Numbe r Title JSC KSC HSFC SD RKD MMC SRB HQS SAiSO
2EN-10 Software Development Plan X
2EN-11 Control Materials List of X X X X
Material Permitted and .
around the Vehicle During Ground
Operations
2EN-12 Materials Properties Deviation/ X X
Waiver Request
2EN-13 Wbrksheets, Standard For X X
Acccuntability, Control, Track-
ing Information, and Data on
Materials
2EN-14 Simulation Plan X
21G-1 Space Shuttle Operational X X b4 X
Data Books
21G-2 Systen Turnaround Processing X X X X X X X
Flows
21G-3 Maintainability Status Report X X X X X X X
21G-4 Logistics Support Plan X X X X
2MA-1 Element 'anagement Plan X X X X
2MA=-2 Expanded Work X X X X
Breakdown Structure (WBS)
21A=-3 Project Schedule X X X X
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TARLE 3-T.- DRISTRIBUTION FOR INFORMATION LEQUIREMENTS DOCUIENTATION - CONTINUED

Minimum Distributicen

Number Title JSC KSC 1ISFC SD RKD :#iC SRB HQS SAMSO
2. 1a-4 'lanagenent Information Center (Distribution I/A/W }IC
(}11C)} ~wudiovisual !laterial operating agreements)
2MA=5 Schedule, Technical, £ X h:d X
and Pesources Report
21Ih=6 System Status Report X X X X pid bd X p.4 X
2:1a-7 ‘lonthly Project Budget .leport bt
2MA=-B WASA Form 533:1 Report X X X
211A=9  1IABA Form 533P leport (Optional to 333
2iia=10 HNASA Form 333Q Report ~ e I
2MM=11 Cost per Flight Report bid X X X X X X X p:4
211a-12 Information X X X X
equirement Document
2'A=13 Information rccession List pio X X e X X X X X
2'1A-14 Review Data (Handouts) From I X X X
Significant Program/Project
Reviews
2:iA=15 Technical Performance Assegs- X X p:d X
rnent Revort
2"A-16 (Reserved)
21T-1 In-Process & Inteqrated e b e X X



BLE B~I.- DISTRIBUTION I'OR INFORIIATION AL LHENTS DOCUMENTATION - CONTINUED

: Nipninum Distribution
Nunber Title JSC K&8C HSFC EE RIID TMC SRB HQS SAMSO

C/0 Regmts. Doc,

2i1T=2 Horizontal Acceptance X X X X
Flight Regmts. Doc.
2MT=-3 Preflt., C/0 Reqmts. Doc _ X X X X
2MT-4 Shuttle Certification Status X X X X
Reports
2MT-5  Master Verification Plan, X X X X X X X X X

Vols. III to IX

2HT-6 (Reserﬁed)

2MT-7 Element Certification Status X X X X

Reports
2MT-8  Report, Materials Test Results X X X X
2HMT=-9 3aterials Tests Requests X X X X )
2PA-1 Problem Report X X X b4
2PA-2 Open Problem List | X X X X X X b: 4
2PA-3 Problem Closecut and ‘ X X b4 X X X X

Explanations Report

+

2PA=-4 Failure/Unsatisfactory Condi X X X X X X X
tion Summary Report

25R=-1 Safety “nalysis Report X X X X
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TABLE 8-I,- DISTRIBUTION FOR INFORMATION REQUIRENENTS DOCUILENTATION - CONCLUDILD

28R=-2 Accident lienort X X X X
25R=3 HASA ALERT System Documenta- X X bid X X X X
tion '
25R-4 Failure !Mode Effect X b4 X X
Analysis (FMEA)
25R-5 Vehicle and GSE Limited Life - X X A x
Itenms List
26R=6 Project Parts List X X it i X X X
25R~7 Limited Life Waiver b4 X X X
28R-8 Critical Items List X X X X

25R-9 EEE Part Qualification Test .
Reports X X X X

25R~10 EEE Parts Where Used Status
Print-out X X X X

287-11 (Reserved)
28R=12 Contamination Contrcol Plan X X X X X X X

2TR-1 System Training Requirements X X X X X X X
Analysis Document

2TR=-2 System Programmed Instruc- X X X X X X X
tion Manuals
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DOCUMENT_CHABGE ERQCEDUEES

A desiratle feature for the Space Shuttle Frcgrar wculd be
common usage of document change prccedur€s ky all prcgrav
participants. However, such a system may not be the mcst
ecorcmical approach in all cases; therefore, firm
requirements are not established. 1Instead, the change
procedure used by the Space Shuttle Frogram Cffice (SSPO) inm
maintaining JSC-07700 is presenteéd as a standard fcr use by
program participants in develcring their cwp dccument change
procedures. These standard procedures prcvide a pceitive
methed ¢f acccunting for all changes.

APPLICATICN

This change procedure will be used by the SSEQ for
maintaining JSC-07700 tc reflect the Prcgram Manager's Level
IT taseline, including all apprcved changes. Further, this
change prccedure is to be used as a standard by all prcgranm
rarticirants is developing change procedures suited tc their
unique requirements. Use of similar cr ccmpatille
procedures ky all precgram participants is highly desirable.

CEFINITICE

The follewing definiticns are provided fc¢r guidarce.

9.z.1 Change

A change is an cfficial ccrrecticnm tc a dccument vsually
‘Ercught atcut by changed ccnditions or ncre complete
infcrmaticn. Such a correction is not extensive encugh to
require retyring and reprinting of the entire document and
usually ccnsists cf an instruction to replace a few fages '
with thcse cf later issue. CTCccuments cf 10 fpages cr less
are revised, not changed. Changes are numerically issued
alteraticrs tc a document cr any pcrtion therecof.

9,2.2 Change Sheet

A change cheet is a device for formally trancsmitting changes
in ccntent cr corrections to an existing document; a charnge
cheet requires the full level cf authcrity neceded fcr
issuance cf the original dccument, as shcwn in figure 9-1.



S.2.04

Iist of Effective Pages

The list of effective fages ics a device ccmucrnly used to
ensure that a docuwment ccntains all pages currently required
for effective use. B3 sanmple list of effective pages is
chcwn in figure 9-2.

Bevicsicn

A revisicp is a major change, e€xtensive encuch tc require
retyping, reprinting, and reissvance of the entire document.
A revisicn is required (a) when the changed and ccrrected
material equals 3C percent cr gcre c¢f the document's
criginal paginaticn, including any previcus changes, cr (b)
when a dccument of 1C pages or less is changed.
Authorizaticns required for a revision are the same as thoce
required fcr the criginal dccument. BRevisions are indicated
Ey capital letter suffixes.

Supplerent

A supplement is a collecticn cf data, printed cr ctherwise,
rrcviding mcre detailed infcrmaticn cn the subject of the
criginal dccument. The supplement may contain privileged cx
rrcrrietary information. It may alsc contain detailed
applicaticns cf prccedures, such as ccmputer programs, which
are too veclumincus (and thus too expensive to print in
quantity) tc ke attached tc the Lkasic dccument fcr general
distriktution. The =supplement ray nct ke printed; instead it
may exist in the form cf film, as a set cf instrurent record
tracings, c¢r as a videctape reccrding. A printed supplecent
will pcreally appear as an appendix, separately sugpplied, cr
as an integrated portion of the Ltasic document. -

FROCEDUEES FCE CHANGES CE FEVISICNS

The follcwing requirements shall gcvern changes and
revisions. As stated, the requirements fcr a dccurent
change differ frcr thcse fcr a dccument tevisicen. CLCetailed
instructicns and procedures ccncerning btcth are discussed in
this suksecticn.



9.3.1 Prccedures for Changes

The follcwing instructions and procedures govern the
issuance of changes t¢ a document.

1. Change sheets are issued cnly cn dccuments
ccntaining 11 or more gages.

2. A change sheet (fig. $-1) shall ke pre-
pared for each change., All changed fpages
accompanying the change sheet shall ke listed
therecn, with instructions to make
corrections or tc replace pages as required.

3. The change sheet shall kear the title,
revision letter (if any), number, and
effective date of the change. The "list cf
Effective Fages" shall hear the change nunmker
and the date as shcwn in figure 9-2, ktut the
takulaticn on that rage shall include all agpglicable
change nvekers for the pages listed.

4. Change pages shall replace pages of the samne
numbers, if pcssible, Added pages that are
to be inserted between previcusly grinted
rages shall ccntain the number of the left~
hand (even-numbered) page suffixed with a
capital letter fer each added page (€.49.,
2-34B, Z-34B, etc.).

NCTE: The letters "I" apd "O" =hall nct be
used, because of the cbvicus fpossi-
bility of confusion with "one" and
Mzero."

If it is necessary tc¢ insert new pages ke-
tveen pages z-342 and ¢-34E, such pages shall
be pumbered beginning with 2-34A-1, z-34n-Z,
and sc on.

5. When paginaticn continuity is trcken Ly
deleticn ¢f a page, a properly numkered
replacement rage shall be furrished, klank
except for a centrally lccated nctatico
indicating "Fage/Figures/Takle - Deleted."

If back-tc-back pages or several sequential
pages are deleted, the centrally lccated
notation must explain the kreak in paginaticrn
{e.g., "Fages 3 to 8 deleted™).



10.

If so much supplementary material bas tc be
added tc a right-hand (odd-numkered) page
that the suksequent (even~numbered) page is
affected, the even-numkered page will ke
reicssued containing as much material as
possitle; any resultant text cverrur will be
provided on a supplemental change fpage
numbered X-XXA, as previously stipulated in
item 4.

New, or significantly changed, raterial
prcvided by a change page will ke denoted by a
vertical change bar in the ocuter margins of
such material (fig. 9-3). This change bar
(approximately 1em or 1,32" wide) is tc ke
used for text, fiqure, and takle changes to
draw the reader's attention to significant
alteraticns. (Mipor ccrrecticns tc grammar cr
spelling need not ke s¢ notated; siwilaxly,
changes in figures (but not takles), in
alphaketical recrderings, ¢r in sizes of
headirgs need not ke =¢ indicated).

Added nuwmkered iters, paragraghs, paqes,
figures, takles, cr appendices frcvided ky
changes shall ccntain the pext sequential
numker available, if possikle., Where addi-
ticnal material has to be inserted ketween
preexisting numbered material, the algha-
numeric suffix system previcusly described
(iter 4) for pagination will apply = that is,
alrhatetic suffixes, suprlemented Lty numeric
suffixes.

In the rare instances not delineated herein,
ccomen sencse should prevail regarding changes,
additions, or deletions. The comprehensikility
of the instructicns regarding change making
(generally ferformed by a clerk) is paramcunt
cnly tc the ccmprehensibility of the change to
the reader.

When a change requires deleticn cf a fiqure
or tatkle without substituticn c¢f ancther, a
centrally lccated indicaticn of the deletions
shall ke inserted in the resultant Lklank area.
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9.3.2

1. When a change page containing a ghctcgrarh
(halftone illustraticn) cr a line drawing
{artwork) is part of a change, the entire
Fage {(suitable for emplacement in the
document) rust be provided. "Windcws" cI
klank areas for paste-dcwn c¢f previcusly
existing figures are expressly prohikited.

Erocedures for Revicicns

The follecwing instructicns and procedures gcvern the
issuance of revisions to a document.

1. Dccument containing 10 or less pages are
revised, not changed.

2. CLocuments containing mcre thanm 11 pages thall
ke revised when a prcpcsed change, in addi-
ticn tc all previous changes, affects more
than 30 percent of the document fpages.

3. Revicsions shall be prepared in the same panner
as tasic documents except as required herein.

When revised editicns are issued, all ncrstandard paginatico
and alphanumerical additicns will ke deleted sc that the
hybrid nature of the document will te suppressed. All
numbtered items, paragraphs, rages, fiqures, takles, cr
appendices will be renumbered in order as though nc previous
document issue has ever existed, and all previously
puklished change kars will ke deleted.

NCTE: The only e€xcefrtions tc this statement are that
change bars are required in revisicns for three
FULEOS€Es:

(1) Changes involving critical items, such
as flight safety, reliability, cr gquality.

(2) Changes involving correcticn cf s=ignifi-
cant errors that jeopardize perscnnel cr
valuakle egquigmert.

(3) Inserticn of new and revised raterijal
will be indicated in revisions ky change
bars in the Contents, list of Figures,
and list of Tables; however, only signif-
icant insertions (as indicated frevicusly
ipn items (1) and (2Z)) must alsc ke apnnc-
tated in the basic document.

(Ve
L]
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JSC=077C0 Vcl. 3%
CEANGE NC. £

CHANGE SHEET
FCE

LFVEI I1 ERCGFAM CEFIBITICN ANL RECUIEREMENTS
Volume X - Space Shuttle Flight and Ground Systes Specification

CHANGE_NO,_ 2

Program Requirements Ccntrol Ecard Pirective Ko. S500076
June 25, 1973

------------------------- — ——— - ——

Secretary, Frogram Fequirements
Ccntrcl Eocard

. — . o —— T ———— i o e A T VI S S ———————— T ——— . - T _ - —— — - e

—— i W A W e A AP e T

1. Remove the fcllowing listed pages and replace with the
same nunkered attached pages:

Fage FRCED NO.
93
94 ' SsCCC7¢
9% ‘ $s00076
96 SSCCO7€
97 $50007€¢
98 5500076
2. Insert the fcllowing new pages:
95a 500076
95k SS50C07¢€
98a $500076
98¢k 550C€Q7¢

Note: A tlack kar in the margin indicates the
informaticn that was added or changed.

3. Remove list_of Effective_ Pages and replace with attached
Iist_of Effective Fages, dated Jume 25, 1573.
4, Sign and date this page in the srace prcvided relcw tc

show that the changes have been inccrpcrated and file
iemediately kehind "List cf Effective Fages".

Date

Signature ol person Incorporating changes
Figure 9-1 Change sheet (example) .
9-6



LEVEL II EECGEAM CEFINITION
Vclume X - Space Shuttle Flight and Ground System Specificaticn

Baseline Issve {(Reference ERCEL No.

ANL REQUIREMENIS

5500027,

LIST _QF EEFECTIVE EACES
June 25, 1973

March 2C,

The current status of all pages in this document is as shcwn

68

69-93

9y

9y

94-98L

99-157

15¢

159-170

171-172

173-192

10.10-1 thrcugh
10.10-21

16.11=1 thrcugh
10.11-6

Figure 9-2 list of Effective Fages

Change N9

Criginal
Originpal
2
Criginal
4
Criginal
2
Original
2
2
Original
2
Criginal
2
Criginal
2
Criginal
2
3
5
Original
1
Original
4y
Original

Criginal

Criginal

9-7

~ECEL_No.

5500027
5500027
$500035
$S00¢27
S£€0027
5500027
$500039
5500027
5500034
£S000192
$500027
SSC0C39
5500027
$S0C041
5500027
5500C34
5500027
SS00040
5500045
$£00076
£500027
5500028
$500027
$500037
5500027

5500027

55000z7

Late

March
March
April
Paxch
June

Farch
april
March
April
April
rarch
April
March
April
Farch
April
March
April
Arril
June

Faxrch
April
March
June

March

¥tarch

March

CHAKGE NC. £

{(example).

1973)

kelcw:

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1873
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1873

1973

1973
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3.3.2.1.1 SBE_Ascent_ The SRE's when operating in a ncreral wmode
in parallel with the crbiter vebhicle ME's, chall fprcvide impulse
and tbrust vectcr ccntrcl to thrust the flight vehicle frcm

liftoff tc SEB cstaging.

SCODECE:

3.3.2.1.2 Thrust_Ierminaticn. Deleted
SGURCE:

3.3.2.1.2.1 Net_Thrust_ Fesidual. Leleted
SCUKRCE:

3.3.2.1.3 gclid_Rocket_ Bogster (SBEE)_Eerformance Eeguirements.
The fcllowing parameters shall define the perfcrsance cf the SEHE
(see 6.1.9) at a reference temperature cf 709F. The ncminal

specific impulse chall ke used for shuttle system =izing.

a. Tctal impulse (ncminal, vacuum) 267.7 mlt-=zec +0.67%
b. Specific impulse (ncominal, vacuuw) 266.7 sec t tIED)

¢. Thrust-time relaticnshifp Figure 3.32.Zz.1.3a

d. Thrust vectcr alignment accuracy Figyre 3.3.2z.1.3b

{during wek burn time)
€. Thrust tail-cff Figure 3.32.z.1.3c

f. Maximum ignition transient tetscen

twc SEB's 3¢C,000 1lks
g. Maxipum steady state thrust transient
ketween the two SEKE's 2CC,000 1lks
SCURCE:
3.3.2.1.4 SBB_Cperating Jemperature limits. LCeleted
1] CHANGE KC. £

Figure 9-3a - Text and Takle changes (example).



SRM thrust - MLBS

. Vacuum
— === Sea level
s §
F
\\ =
~ = g 4.,__1\
\
L Y
\
\
25 50 75 100 125
Time - sec
Figure 3.3.2.1.3aSRM (see 6.1.8) thrust time profile.
JsSC 07700

995
Figure 9-3b
!9'9\
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0l1-6

I¢-6 unbLy

@ The line of action shall
he within 0.5 inches
of the nozzle,'SRM
centerline

@ The line of action of the
thrust vector, during web
hurning, shail be within
1.0 deg half angle) of a
line coincident with or
parallel to the SRM/
nozzle centerline

e36

Dynamic thrust
vector (weh burning) 1 DEG

“LOA

G "ON JFONYHD
A
00440 3sr

/—- Motor case
/ 0.5 in

/ T \

ey

Geometric/theoretical
centerline of the
/ SRM/nozzle

Figure 3.3.2.1.3pSRB system thrust vector alignment,



Thrust

| ‘ 10 Sec—

Max. thrust differential
\ hetween the two SRB'S
' ~ 450,000 Ib.

1 |
Weh Action
time time

(100 K LB)
Figure 3, 3. 2. 1. 3.¢ SRB thrust tail-off,

JSC 07700
Vol. V
95b CHANGE NO. &

Figure 9-3d
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3.3.2.1.5 Center of Cravity. 7The SRB center of gravity shall he
as svecified helow:

coNnpIPIOM TMIATITIDINAL (X VIMTICAT (7))
Tnert 1700,.6 in + (TTD) upn,n in & (TMN)
Toadod 1£97.0 in % (7Thn) nnn,n in & (TED)
neferenco: ¥ = ' Yo=mr = fee Figure 3.6.11

7 - FT Centorline = See Tigure 3,.C,11

“OrnCT:

Jsc 07760
Vol., V
nn CHHANGE NO. 5

Figure S9-3e



SRB/ET Aft
rSRB/ET Thrust attach attac|17

Ca T ._gf'—“’ 00
i N

' 1 - - - =:+ Position

\l “ I 'VLg__ — >

p— , sl £8°Max. :
| 13258.5 Dome to dome | ax. deflection
Plan view

—r |~281.15-|-9'3?

6 —_[7 142, §D i coid @,1,-413 b
-— ia - = |10
. J‘r'a. 4 ‘Solo D.

Side view Nozzle pivot —/
point

Figure 3. 3.2. 2.1 SRB Moldline envelope

JSC 07700
Vol. V
98 CHANGE NO. 5

Figure 9-3g
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7.3.2.2 &FB Design Characteristics,

SiB shall conforr to

3.3.2.2.1 External Configquratien. The
the moldling envelope shown in Figure 3

SOURCH:

3,3.2.2.1.1 8SRh Water "ccovery. The O07R shall le designed for
watar recovery, refurhbishment, and subhsccuent reuse.

COVRCT:

3.3.2.2.1.2 ©R° Control feight. Tho SRM control veilght {inart)
including attachments, reanvery provisions, ond rarcins ahall not
cucee? 154,252 1hs.

cOUNCT

7.3.2.2.1.3 SIMN Propellant Welght, The EMB propellant weight
fusahln~ ropellant 1036) ahall h~ 1,009,280 1k & 0,37,

~ArROT

2,3.2.2.1.% Thrust Vacter Control (TVC), Tha SNB 7WC shall have
the capakilities shown in Figure 3.3.2.2,1.°. Th: GRD T"L svsioem
t . . -]

shall he designed +to fail to the null positien (0° pitch, 0 yaw).

TOTROT:

1,3,2,2.2 Pyrcotechnica, The SRR pyrotechnics shnll Lo selected
an!/cr designed in accordance with 3.6,3.3 an? subparagraphs.
anrTCl: .

3.3.2.2.3 218 Ignition Svstem, The SOR icnition system shall
have a safce/arm Capa}lllt).

T I TN T
sl('hJ: (_ H

JSC 07700
Vol, V
97 CHANGE HNO. 5

Figure 9-3f

9-14



51-6

yc-§ 4nb14

eg6

" LOA

S "ON 39NYHD
A
00440 Jsp

7.1° Control
0.5° Geometrical misalignment
0.4° Qvertrave!

8.0° Total

Note: Total duty cycle
- Primary:  120°
- Secondary: 1200

Vehicle

pitch
Right axis
actuator 7.1°
aXiS LEft
7 actuator

axis

Vehicle
yaw axis

+5°
+5°

. View looking FWD

Figure 3, 3.2.2.1.4. SRMnozzle deflection requirements.
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11G6-3

1LG-4

1Ma-1

1MR-2
1Ma-3
AL B

1M4-5

. 1MA-6

(Reserved)

Integrated
logistics
Schedules

Space Shuttle
Level II
Program Defini-
tion and Re-
gquirements
{J5C-CT7700)

(Eeserved)
(Eeserved)
{Eeserved)
Frograp Cper-
ating Plan
(ECE)

Element Con-
tract Data

TABLE 7-II.-

SX,d, M, K

TCCUMENTS SUEMITITEL 1icC

L6

v

LR

Lv

S5PC FCK AFFRCVAL - CCNTIFROUED

Reference

csegrents back tc the casting plant. Rithkin this
dcecument skall be ccrtained processing flew plans
to better relate the varicus functions in terms of
time, ccnstraints, and potential parallelism. This
flan shall alsc include definition of the routine
gaintenance and checkcut creraticne required prior
to each flickt.

The Space Skuttle Prcgram Office will develop and
maintain the Frograo lcgistics schedule using
inputs frem Shottle prcject managers.

This document ccntaips precgrap definition informa-
tion and ccntains the Frogram Manager's Ievel IT
taseline reguirements, All elepents of the Frogram
manager's Ievel II taseline will be included in,
attached te¢, cr referenced frcm this document
{JSC-0770¢). 1The requirements stated are applicable
tc all WASA Space Shuttle Frogram participants and
certain of them are tc be passed on to contractors/
subcentractors. 1The docurent ccntents will be
centrolled kty the Prcgram Manager. For purroses of
impreved Management and utilizaticn, the dccument
will ke preduced in 18 volumes.

Elan preparaticn instructions shall be previded via
"galls" iszued by the Frogram Manager, norrally an
6-mchth intervals tc suppcrt kudget plans.

These dats shall prcvide the Erogram Office visi-
kility intc Flerent Ccntract develorment to assure
that the Frcgrar-level requirements are prcrerly
ipcluded. <This infcrwation shall ke provided prier
tc RFI, pricr tc negotiaticns, and after BRTF.

Vol. XII,
para 10.2

Table 7-V
vol. I,
para 3.0

Vol.
Fara

v,
(TET)

Vol.
para

vII,
(TET)



1EN-1

1LG-1

1LG~-2

Master Measure-
ments List

Orbiter Inte-
grated Ground
Operations
Plan (HFT)

System Inte-
grated Greund
Cperations
Plan (VET)

Source

RX,d,M

KX

KX/RX

LF

LG

1G

TABLE 7=II1.- COCUMENTS SUEMITTIEL TC SSEC ECE AEEFCVAI - CCNTINUED

Feference

EMC required cf the cverall system

k. Identificaticn of objectives to ke imposed
cn subccntractors

¢. Cuidelines fcr analysis cf test data

d. Methods estahlished fcr corrective action
necessary to the integrated systen

The initial sutmittal i= due 10 wcrk days rrior to
SEKR; updates are due 10 wcrk days prier teo System
PLE; =uwhsequent updates as required.

Epgineering {FN)

The list shall include all flight element ¥easure-
ments displayed or telemetered. Preliminary due 10
wcrk days prior tc system PDR; vrdated 1C work days
fricr tc Systenr CLCR; subsequent updates as required.
The GESE wseasurement list is descriked in data
requirement 3IFN-2.

The plan identifies the details at an outline level
of the tasks, cperaticns, testes, and checkaut
functions asscciated with preraraticen of the
orbiter for flight and turnarcund during the hori-
zental flight test pregram. Within this dccument
shall be ccrtained processing flovw plans retter to
relate the varicus fubcticns in terms of tiwme,
cecnstraint, and potential farallelism. This plan
shall alsc include definition cf the routine
wmaintenance and checkout cperaticns required prior
tc each flight. A zection shall ke provided within
this plan tc define the equivalent data associated
with acceptance flight test ¢f vehicles other than
those assigned tc the hcrizental flight test
frcgram.

This document shall idertify the details at an
cuotline level cf the tasks, oferaticns, tests,
and checkcut functicns asscciated with the fprepara-
ticn cf each Shuttle element for mating and associ-
ated with preparatien cof the Shuttle stack for
flight., Alsc included are the booster S5KRE recovery
ofperations ani the nececsary descriptions to emakle
procedural preparaticn ccvering shipment ¢f the SRE

Vol. X

¥ol. IX,
para (TEL)
MYE, Vol. I.
Table 4,2-1

Vol. IX,
para (TET)
MYP, Vol. I,
Table 4,2-1



TAELE 7-1.~- INCEX CF LEVEL II iNFORHBTION RECCIREMENTIS - CCNTINUED

(b) Documents subpitted to SSPO cnly upon request - ccncluded

Number . ... ———TAtle

Safety, Feliakility, and Cuality (SR)

2SE-1 Safety Analysis Repecrt

2SR-2 Accident FReport

2SR-13 NASA ALERT System Documentaticn

Z5R~4 Failure Mode Effect Analysis (FMER)
2S5R-5 Vehicle and GSE limited Life Item List
25R-6 Froject Farts lList

25F=7 Iimited Life Waiver

2SR-8B Critical Iteme list

25R-9 EEE Fart Cualification Test Reports
2SR-10 EEE Farts Where OUsed Status Printcut
25R-11 Regquests, Substitutions and Ceviations, EEE Parts
25R-12 Contapination Contrcl Frogram Flan

Training (TE)
2TR-1 System Training Requirements

Analysis Cocument
2TR-2 System Frogrammed Instructicn Manuals

7-7



TABLE 7-I.~ INDEX CF IEVEL II INFORMATICR RECUIREMENTS - CONTINUEL

(c) Documents submitted to SSPO cnly upch request - ccntinued

NuBber o_eecooooeo---.litlE ————
configuration Baseline (CB)

3CE-1 KSC Staticn Set Specificaticn
Engineering (EN)

JEN-1 {Reserved)
3EN-2 GSE Measurements lList
3EN-3 analysess/Fvaluaticn/Studies

Management (MA)

3IMA-1 Ehctcgragphy
3MA-2 Dccumentation Tree
3MA-3 GFE Flement Frocurement Package Data

Manufacturing/Test (MT)

Int-1 Facility ActivationsDeactivation Plans
3MT-2 Jest EFegpcrts

iMT-3 Certification Requirements
INT-4 Cualificaticn Site Apprcval
INT-5 Certificaticn Test Fequest
IMT-6 Test Agency Eeport

3INT-1 Test Start Apgroval

IM1I-§ Quick Icok heport

3NT-9 Engineering Bnalysis Report
3MT-10 Certificaticn Apprcval Reguest
3mI-11 Certified Hardware list

3MT-12 Subsystem Certification Plans

safety, Feliability, and Cuality (SR)

3SR-1 EFE Farts Specitications

3SR-2 Ncnccnformance Reporting

35EK~3 Workmanship Standards

38R~ 4 Acceptance Data Fackage

3SR-5 FEE Fart Application Analysis Refpcrt
3SF-6 {Eeserved)

3SR-7 Iimited Iife Status Regcrts

35K-8 Fressure Vessel Histcrical Cata



